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I. INTRODUCTION 
Increasing enrollments during the years since World War 
II have seriously taxed the facilities of the secondary 
schools in the United States. As a consequence of the in­
creased birth rate since World War II and the increase in the 
number of people graduating from secondary schools more stu­
dents are entering college each year than ever before. 
Not only do the secondary schools have the problem of 
increasing enrollments to cope with, but they are being called 
upon to provide more and more services for increasing numbers 
of students. The secondary schools are having to assume a 
dual role. They must educate the students who do not go on 
to college to enable them to meet life situations. At the 
same time they must equip the students who contemplate obtain­
ing a college degree so that they may successfully enter the 
college of their choice. 
In many of the larger high schools in Iowa there are two 
avenues of instruction which lead to graduation. There is the 
so-called college preparatory avenue which prepares students 
for eventual matriculation to college. There is in addition a 
terminal avenue designed for students who are not planning to 
continue formal education beyond high school. 
Where the high school is of sufficient size to warrant 
the two separate avenues the role of educating all the 
2 
students to the best advantage presents a few major problems. 
In the small high school, however, the problem of educating 
all the students to the best advantage looms much larger since 
the cost of supporting two entirely different types of educa­
tional programs with different objectives would be prohibi­
tive . 
It is one of the purposes of this study to see whether 
the large high school and the small high school do equally 
well in preparing students for Iowa State College. 
Another question which arises in educational circles is 
what courses should the high school student take to prepare 
him for college? Many colleges have no set prerequisites, 
whereas others state that the prospective student must have 
specific units in certain subject matter courses. The en­
trance requirements for colleges and universities are becoming 
more liberal every year. In tracing the development of higher 
education in the United States, the entrance requirements have 
tended to become less rigid. 
Some technical institutions have set minimum requirements 
for mathematics and science. Other institutions take it upon 
themselves to teach some of the high school mathematics in 
which the student may be deficient. 
The question of what high school subjects best equip a 
student for college Is very much unsettled as an examination 
of various college catalogs will disclose. It is one of the 
3 
purposes of this study to determine whether there is one type 
of high school course pattern that best equips a prospective 
student for entrance into Iowa State College. 
4 
II. REVIEW OF LITERATURE 
The use of psychological tests as predictors of college 
success has been the subject of many investigations and re­
views. Consequently no attempt will be made to review the 
subject in this review. For a description and critical review 
of the existing psychological tests the reader is referred to 
the Fourth Mental Measurements Yearbook^ edited by Euros. For 
a review of some of the literature on the subject of predict­
ing college success the reader is referred to a summary of 
2 findings by Durflinger. High school grade point average as 
a predictor of college success has been extensively studied 
and is commonly accepted by educators as probably one of the 
best predictors of college success available for use before 
a student enters college. In this review, an attempt will be 
made to examine only those studies which deal with the rela­
tionship between the size of high school and college success 
and high school course patterns and college success. This 
review will be presented in two sections. Section A will 
iBuros, Oscar Krisen. The Fourth Mental Measurements 
Yearbook, Highland Park, New Jersey: The Gryphon Press, 
1953. 276-279. 
^Durflinger, Glenn W. "The Prediction of College 
Success—A Summary of Recent Findings." Journal of the 
Association of Collegiate Registrars 19: 68-70; October 
191)31 
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consider the relationship between course pattern and college 
achievement and section B will consider studies having to do 
with the relationship between the size of high school and 
college achievement. 
A* Course Pattern and College Achievement 
The question of what type of high school pattern of 
courses best equips a student for college is not a new one. 
In 1929 Yates^ reported the results of a study on the per­
formance of 706 graduates of the Universities of Kentucky, 
Indiana and Cincinnati. Students were classified on the basis 
of the type of their high school preparation. Students were 
classified into classical, scientific, vocational and general 
high school curriculums. The groups were then equated on the 
basis of intelligence test scores. Yates concluded that there 
was no significant difference in the performance of the four 
groups when intelligence was controlled by equating. 
At the University of Oregon, Douglass^ studied the stu-
3-Yates, James Anderson. "The Type of High School Curric­
ulum Which Gives the Best Preparation for College." Univer­
sity of Kentucky Bulletin of the Bureau of School Service 2: 
1-106; September 1929. 
^Douglass, Harl R. The Relation of High School Prepara­
tion and Certain Other Factors to Academic Success at the Uni­
versity of Oregon. University of Oregon Publication Series. 
Vol. 3, No. 1, September 1931. 
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dents who entered the university in the fall quarters of 1926 
and 1927• The measure of college achievement employed was the 
average mark in the courses taken in the first five terms. 
From this study Douglass concluded: 
• . .There is no significant correlation be­
tween the number of units of credit earned in high 
school in any subject matter field and scholastic 
success in college. The scholastic success of 
those students whose patterns of high school 
credits is deficient in amount in any one of the 
various fields is to no significant degree inferior 
to that of their students presenting the prescribed 
credits. 
In another study conducted at the University of Oregon by 
Douglass^ somewhat different results were obtained. Douglass 
studied 387 students at the University of Oregon to see wheth­
er high school subjects had any relation to college achieve­
ment. Mental ability was controlled by the American Council 
on Education Psychological Examination scores. When ability 
was held constant the correlation between the number of cred­
its in a given subject and the average college mark ranked from 
-.12 for mathematics to .11 for vocational subjects. Students 
who had more than two years of foreign language did slightly 
better than those who had less. Students who presented only 
three units of English did not fare as well by .25 of a grade 
step as students who presented four units. Students who had 
more than three years of high school work in history and other 
Douglass, Harl R. "Selecting College Entrants." Jour­
nal of Higher Education 3: 179-184; April 1932. 
r? i 
social sciences did definitely inferior work in college and 
students having had less than three years of work in social 
studies received definitely higher averages. 
Byrns and Henmon,^ who were concerned with the problem 
of high school preparation for college, studied the records 
of 687 seniors at the University of Wisconsin who entered in 
the years 1929 and 1930. Data were gathered concerning the 
number of high school units in foreign language, science, 
mathematics, English and social science. The American Council 
on Education Psychological Examination scores were used as a 
control on student ability. 
The investigators found that with no control on ability 
there was a small positive correlation between mathematics 
and achievement in science, but there was no relationship be­
tween the number of semesters of high school mathematics and 
achievement in language or in English. When ability was held 
constant, there were no significant relationships between any 
of the high school subjects and achievement at the University 
of Wisconsin. 
Eckert>- in a study conducted at the University of 
Buffalo,found that the only difference between superior 
•'•Byrns, Ruth and Henmon, V. A. C. "Entrance Requirements 
and College Success." School and Society 41: 101-104; Janu­
ary 1935» 
^Eckert, Ruth E. "Analyzing the Superior College Stu­
dent." School and Society 41: 69-72; February 1935* 
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students in college and other college students was that the 
superior students took more Latin in high school and the 
inferior students took more European History and economics 
in high school. More superior students took mathematics 
courses as contrasted with inferior students. Eckert con­
cluded that taken as a whole the data on high school selection 
of courses indicate very little concerning the quality of col­
lege work. 
In the 19301 s many investigations were undertaken to 
study the relationship between higjti school courses of study 
and college success. Taken as a group these studies produced 
contradictory results. Ross,* Ferguson^ and Clark^  found some 
definite relation of high school subjects to college achieve­
ment. Worchester^" found a positive relationship between high 
school Latin and college success. However, there was no ef­
fort made to control student ability. 
On the other hand, other investigators during this same 
period of time found no significant relationship between high 
iRoss, F. C. "A Method of Forecasting College Success." 
School and Society 34: 20-22; July 1931. 
^Ferguson, G. 0. Jr. "Some Factors in Predicting College 
Success." School and Society 37: $66-568; April 1933. 
^Clark, E. L. "Amount of High School Latin as an Indi­
cator of Success in College Work." School and Society 35: 
189-190 ; February 1932. 
Worchester, D. A. "Purpose and College Attendance." 
Joumal of Higher Education 2: 190-194» April 1931. 
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school curriculum patterns and college achievement. Douglass* 
and Jones and Lassiett^ conclude that no subject or combina­
tion of subjects in any amount has any noticeable bearing on 
grades. 
Much of the work that was done in the 1920 Ts and 1930's 
was reviewed by Harris. In 1930 Harris3 reviewed 147 studies 
completed through 1930 pertaining to the relationship between 
college grades and nonin te lie c tual factors. Later, in 19l}-0, 
Harris^- reviewed the studies conducted from 1930 to 1938• In 
the I9I4.O review Harris considered 328 studies. The studies 
reviewed presented many contradictory results. However, 
Harris concluded that many of the investigations suffered from 
serious faults of design. There was failure on the part of 
many investigators in the area of prediction of college suc­
cess to control on student ability and failure to present 
their results in terms of statistical reliability. 
*Douglass, Harl R. "Selecting Good College Risks." 
School and Society 35: 140-147» April 1932. 
^J one s, G. A. A. and Laslett, H. R. "The Prediction of 
Scholastic Success in College." Journal of Educational Re­
search 29: 266-271# December 1935% 
^Harris, Daniel. "The Relation of College Grades to Some 
Factors Other than Intelligence." Archives of Psychology 19: 
1-55; July 1931. 
^•Harris, Daniel. "Factors Affecting College Grades: A 
Review of Literature." Psychological Bulletin 37: 125-166; 
March 1940• 
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In a later study, conducted at the University of Iowa, 
Atkinson* studied the high school curriculum pattern of 1623 
students in four college courses at the University. He con­
cluded from the data available in his investigation that there 
was no pattern of high school subject matter that prepared the 
student for success in college more than any other. The sole 
possible exception to this was in the engineering area where 
it appeared that additional mathematics and science helped 
engineering students. It appeared from this study that stu­
dents who were successful in engineering had made special 
preparation for engineering by taking additional mathematics 
and science in high school. Students who were unsuccessful 
had less preparation in mathematics and science than those 
who were successful. 
Atkinson concluded: 
The general scholastic ability of the student, 
as measured by rank in thirds of high school gradu­
ating class, rank on college entrance examinations, 
and grades in preliminary college courses appears 
to be more Important for success in any of the 
curricula included in this study than specific 
characteristics of the high school subject matter 
pattern. 
. . .the findings of research definitely are 
not such as to make it inadvisable to encourage a 
high school student to follow a major interest in 
1Atkinson, William. "A Study of High School Subject 
Matter Patterns for Four Groups of University Students." 
Journal of Experimental Education 3: 195-204; March 191+1. 
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a non-academic field, even though he may later 
enter college. 
Smith,* reporting on a study made of 231+5 students at the 
Fresno State College, reached the conclusion that a summary of 
the high school record is as useful in predicting future 
scholastic success in college as aptitude percentiles, reading 
percentiles, or English examination percentiles. Care must be 
taken when interpreting these results, however, as the summary 
of the high school record used in this study included the high 
school grades as well as the subject matter areas. 
One of the most extensive and widely known studies which 
was completed in the 194-0's in the area of high school course 
patterns and their relationship to college achievement was 
the Eight Year Study which was sponsored by the Progressive 
Education Association.^ 
To determine whether the graduates from 30 progressive 
schools were adequately prepared for college, the 2108 high 
school graduates who entered college in 1936, 1937, 1938 and 
1939 were matched person to person with similar students from 
conventional schools. Such factors as scholastic aptitude 
scores, rank in high school graduating class, socio-economic 
*Smith, Francis F. "The Use of Previous Record in Es­
timating College Success." Journal of Education Psychology 
36: 167-176; March 1945. 
^Chamberlain, Dean; Chamberlain, Enid; Drought, Neal E. 
and Scott, William E. Did They Succeed in College? New York 
N. Y. Harper Brothers, 1942. 
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level, size and type of home community, extracurricular ac­
tivities and other factors were used in the pairing. 
The criteria of college success went beyond the consider­
ation of college marks alone. Interviews and questionnaires 
were used to determine the degree of satisfactory adjustment 
to college, breadth and number of interests, reading habits, 
extracurricular activities and others, so that each student 
was evaluated each year in 60 different areas. 
From a comparison of 11+75 of the matched pairs the gener­
al findings revealed that the graduates of the thirty schools 
1. Earned a slightly higher total grade average. 
2. Earned higher grade averages in all subject 
fields except foreign languages. 
3. Specialized in the same academic fields as 
did the comparison students. 
4. Did not differ from the comparison group in 
the number of times they were placed on 
probation. 
5. Received slightly more academic honors in 
each year. 
6. Were more often judged to be precise, sys­
tematic and objective in their thinking. 
7. Were more often judged to possess a high 
degree of intellectual curiosity and drive. 
8. Were more often judged to have developed 
clear or well formulated ideas concerning 
the meaning of education. 
9» More often developed a high degree of 
resourcefulness in meeting new situations. 
10. Did not differ from comparison group in 
ability to plan time effectively. 
11. Had about the same problems of adjustment 
as the comparison group, but approached 
their solution with greater effectiveness. 
12. Participated somewhat more frequently, and 
more often enjoyed appreciative experiences 
in the arts. 
13• Participated more in all organized student 
groups except religious and service activities. 
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ll|_. Earned in each year a higher percentage of 
nonacademic honors. 
15. Did not differ from the comparison group in 
the quality of adjustment to their contem­
poraries. 
16. Differed only slightly from the comparison 
group in kinds of judgment about their 
schooling. 
17. Had a somewhat better orientation toward 
choice of vocation. 
18. Demonstrated a more active concern for what 
was going on in the world. 
A corollary study was made in which the graduates of 
the six most experimental schools and graduates of the six 
least experimental group displayed marked advantage over 
its matchees whereas the least experimental group were no 
different from its matchees. 
It was concluded that the experimental school graduates 
excelled their paired counterpart in all types of college 
success and that the advantage increased in proportion to the 
degree that their high school had employed experimental pro­
cedures. 
The implications of this study seem to suggest that a 
student, who graduates from a high school with a core-course-
loaded pattern, compares favorably with a student who gradu­
ates from a high school offering traditional course patterns. 
More recently Leasman* studied the performance of 102i|. 
iLeasman, Rudolph Eugene. The Relation of the Pattern 
of High School Courses to College Success. Unpublished Ph. 
D. Thesis. Champaign, Illinois: University of Illinois 
Library, 1954• 
Hl-
high school graduates who attended four Illinois colleges. 
These students graduated from high school in the spring of 
195)0* Leasman compared the performance of these students by 
analysis of covariance after dividing the students into two 
groups on the basis of the number of hi gh school units earned 
in English, foreign language, social sciences, mathematics, 
science and nonacademic courses. 
Leasman concluded that with the scores on the American 
Council on Education Psychological Examination controlled and 
college grade point average as the criterion, there were no 
significant differences between the different high school 
pattern groups. However, when ability was not controlled, 
those with three or more units of foreign language or mathe­
matics earned higher grades than students with less than this 
number of credits in either area. Also students with four or 
more units in English or three or more units in mathematics 
were better college risks than those with fewer units of high 
school preparation in either of these two areas, as demon­
strated by the fact that they remained in a college curriculum 
for a longer period of time. 
Gilbert,* investigating the problem of high school prep­
aration for college at the University of Nebraska, studied 
iGilbert, Arthur C. P. High-School Curriculum Patterns 
as Related to Academic Success at the University of Nebraska. 
Unpublished Ph. D. Thesis. Lincoln, Nebraska: University of 
Nebraska Library. 1957* 
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1138 students who entered the University in the fall of 1951. 
The study was designed to investigate three major aspects of 
high school preparation for college. These aspects were : 
1. The influence of different patterns of high 
school preparation when achievement in general 
at the University of Nebraska was considered. 
2. The influence of different patterns of prep­
aration on achievement within specific col­
leges. 
3. The influence of different patterns on achieve­
ment within specific college majors or curric­
ula. 
In all the analyses made in this study, Gilbert con­
trolled on differences in ability by means of the analysis of 
covariance using the Linguistic scores on the American Council 
on Education Psychological Examination and scores on the Eng­
lish placement test given at the University of Nebraska as 
controls. 
The results of this study indicated that where general 
performance within the university was concerned, high school 
academic experiences influence the students who earn more than 
two years of college credit, but do not influence those who 
earn less than two years of credit. Within colleges the high 
school pattern of courses seems to influence only students in 
the college of Arts and Sciences for the first two years. 
Within specific curricula the high school pattern influences 
only students who pursue the curriculum in elementary educa­
tion. 
16 
Robleyl studied 956 members of the freshman engineering 
class at Iowa State College in an effort to ascertain whether 
the pattern of high school subjects students in engineering 
took while in high school had any effect on their first quar­
ter achievement. 
Analysis of covariance was employed to test the signifi­
cance of the effects of four different stratifications of the 
sample. The four stratifications were designated as algebra 
emphasis, geometry-trigonometry emphasis, chemistry-physics 
emphasis and fully qualified mathematics-science emphasis. 
Individual differences in scholastic aptitude and prior 
academic achievement were controlled in the four covariance 
analyses by the ACE total score percentile and the high 
school average. The criterion used in this study was the 
first quarter grade point average. 
All four analyses yielded P values which were significant 
beyond the 1$ level of confidence, which showed there was a 
significant advantage in favor of the students who had the 
most credits of high school mathematics and science. 
From this study it appears that there are some high 
school courses that are better preparation than others for 
students who are contemplating enrolling in engineering. 
*Robley, Asa A. Usefulness of High School Mathematics 
and Science in Predicting First-Quarter Achievement of En­
gineering Preshmen at Iowa State College. Ames, Iowa: Iowa 
State College Library. Unpublished M. S. Thesis, 1957. 
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It would appear from the literature that in most instances 
the courses that a student has taken in high school have lit­
tle or no influence on college achievement. In some areas of 
college work, particularly engineering, a few of the studies 
have found a definite positive relationship between high 
school courses and scholastic achievement in college. It ap­
pears that there is need of some well designed research since 
the question of which high school courses are the best prepa­
ration for college seems to need further clarification. 
Bo High School Size as Related to College Success 
Stalnaker and Remmersl investigated 5220 students who en­
tered Purdue University between the years 1922 and 1926. The 
students were divided, on the basis of academic success, into 
those who voluntarily withdrew for causes not specified, those 
who graduated, those who were dropped by the University for 
scholastic failure and those who were still in school. The 
investigators assumed that if the high school adequately pre­
pared the student he would be able to carry on college and 
ultimately graduate. Conversely, they assumed that poor high 
school preparation was one of the causes of students with­
drawing from Purdue. 
^Stalnaker, J. M. and Remmers, H. H. "What Kind of High 
School Contributes to College Failures." Purdue University 
Division of Educational Reference. Studies in Higher Educa­
tion. No. li+. March 1930. 
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During the years of this study high schools sent one 
or more students to Purdue. The high schools were divided 
into groups according to the size of their enrollment and ac­
cording to the length of their school term. 
In the state of Indiana during the years studied 672 or 
8Zj. percent of the schools in the state were classified as 
small schools with less than 200 enrollment. At this same 
time there were 132 or 16 percent of the high schools of the 
state which were classified as larger high schools with an 
enrollment of 200 or more. These 132 high schools enrolled 
58 percent of the high school students of the state at the 
time the study was conducted. 
Stainaker and Remitters found that the attrition from 
Purdue was greater for the students who came from short termed 
high schools than it was for students who came from schools 
with longer terms. In this study i{.l percent of the students 
from schools with 9 to 10 month terms graduated while only 2>b 
percent of the students from the shorter terms schools grad­
uated. Fifty percent of the students from high schools of 
8 1/2 to 8 month school terms voluntarily withdrew, while only 
I4.1 percent of the longer termed schools students withdrew. 
The tendency for the graduates of the smaller schools to 
be eliminated seemed to be on the increase during the years 
studied in this investigation. The greatest elimination of 
students from Purdue was of the students from the small high 
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schools of Indiana. In this study approximately 38 percent 
of the students came from small high schools. 
In the conclusion of their study Stalnaker and Remmers 
stated: 
A study of student elimination from Purdue 
University covering the period from 1922 to 1928 and 
involving 5220 students enrolled showed a significant 
relationship to exist between elimination on the one 
hand and size of school and length of term on the 
other. A number of prior considerations, such as 
lack of stimulating environment in rural sections, 
overloading of inexperienced teachers, low salary, 
small number of teachers, a great diversity of sub­
jects taught by a single teacher, a large teacher 
turnover, relatively meager curricular offerings, 
overloading teachers, a possible selective effect 
in country-to-city migration, and the shorter term 
of instruction are offered as possible explanations 
for the relatively great proportion of elimination 
from the University before graduation of students 
from small, short termed schools. 
In his study conducted at the University of Washington 
Douglass^ also studied the relationship of the size of high 
school to college success and concluded: 
. . .There is but slight relationship between size 
of high school from which pupils graduate and their 
subsequent college marks, though the graduates of 
the smallest schools achieve slightly inferior de­
grees of academic success. 
Atkinson^ also studied the relationship of the size of 
high school to college success as well as the relationship of 
high school course pattern to college success. Atkinson 
said, "The school size distributions for the failing groups 
Douglass, Earl R. "Selecting Good College Risks." 
Op. Cit., pp. 1^ 0-1^ 7* 
^Atkinson, William. 0&» Git, pp. 195-201}.. 
21 
was made In this study to control on any of the characteris­
tics known to be related to academic success. 
Orr^ studied the graduates of fully accredited and not 
fully accredited high schools in Wyoming. All schools fully 
accredited by the North Central Association were classified 
into class I and all other schools not fully accredited were 
classified into class II. The class II schools included the 
smaller schools of the state. In all, 938 students from the 
two classifications of schools who entered the University of 
Wyoming were studied* 
The conclusions reached by Orr indicated that students 
entering from fully accredited schools, which were the larger 
schools, remain in college longer and more of them return 
after an absence than students of equivalent ability from sub­
standard schools. In grade average and college honors 
achieved there seemed to be little difference between the two 
groups. The entrants from the substandard schools had a bet­
ter record in regard to probation and dismissal. A larger 
proportion of the less able students from the fully accredited 
schools remained in college longer than from the substandard 
schools. Of the students who leave college without obtaining 
a degree the students from the smaller substandard schools 
3-0rr, Harriet Knight. "A Comparison of the Records Made 
in College by Students from Fully Accredited High Schools with 
Those of Students Having Equivalent Ability, from Second and 
Third Class High Schools." Journal of Education Research Ij.2: 
35>3-061|.; January 1914-9. 
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differed so little from the others that one may also conclude 
in general, that the size of high school attended has little 
effect upon college success or failure." 
While Atkinson found that high school size has little 
effect on college success he also found that the size of the 
high school attended did have some effect on qualifying 
examinations and perhaps in the first year grades. The 
advantage of graduating from a large high school disappears 
by the end of the university program. 
Investigating the assumption that the large high schools 
prepare students better for college than do small high 
schools, Saupe^ studied the records of 1321 freshmen at the 
University of Missouri. Of the total number studied, 1}.26 were 
average or in the middle 60 percent of their class, 356 were 
superior or in the highest quartile group. The students came 
from various sized high schools which Saupe classified into 
seven size groups. 
Among the average and superior students, those coming 
from small high schools achieved higher marks than did the 
students from the larger schools with the exception of those 
students in the College of Agriculture where the small number 
of students (25) may have affected the averages. Ho attempt 
Isaupe, Mildred ¥. "Size of High School as a Factor in 
the College Success of Average and Superior Graduates." 
Joumal of the American Association of Collegiate Registrars 
17: lt-5-4-7; October 1942. 
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leave much sooner than the students from the fully accredited 
schools. 
Bledsoe^- investigated the relationship between the size 
of graduating class and the success of those students who en­
rolled in Georgia colleges. Data were obtained from the 1952-
53 Annual Report of the Accrediting Commission. This report 
contained the size of the latest graduating class, average 
marks received in the first year of college for members of the 
preceding class and average marks received in Georgia colleges 
by all graduates of each secondary school from 192lj. until the 
latest year. The schools were divided into three categories 
based on the number of students in the graduating class, i.e., 
(1) the small school, graduated fewer than lj.0 students, (2) 
the medium school, graduated 1|0 to 99 students and (3) the 
large schools, graduated 100 or more students per year. 
Pearson product-moment correlations were computed be­
tween size of graduating class and the college mark index. 
There was found to be a correlation of .130 which was signif­
icant at the 1% level, which indicated a tendency for more 
favorable marks to be associated with the larger graduating 
classes. Students from the large schools obtain the highest 
mean mark index, (2.017), followed by the medium sized schools 
•'•Bledsoe, Joseph C. "Do Graduates of Large High Schools 
Perform Significantly Better in College?" College and Uni­
versity 30: 60-61}.; October 1951}.. 
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(1.925), with the smaller schools having the lowest mean mark 
index. 
The test for significance was used to test the difference 
between mark indexes. Bledsoe found the difference between 
large and medium schools significant at the 1% level. He 
found no significant difference between the medium sized 
schools and the small schools. It appears from this study 
by Bledsoe that a positive relationship does exist between 
the size of the high school and the success of the students 
in college. 
Boyd,"*" in 1955, investigated the size of the high-school 
graduating class and type of high school attended and their 
relation to first quarter grade point averages at Northwestern 
University. A total of lit26 students who entered Northwestern 
University as freshmen were included in the study. The size 
of the high school graduating class was categorized into ten 
categories: 1 - 24, 25 - 4-9, 50 - 74* 75 - 99, 100 - 149, 
150 - 199, 200 - 299, 300 - 399, 4-00 - 499 and 500 and up. 
Boyd found lower grade point averages were made by the 
students from smaller high schools, but when the quarter of 
the high school class in which the student graduated was 
taken into account the differences were not large. Boyd 
"''Boyd, Joseph D. The Relative Prognostic Value of Se­
lected Criteria in Predicting Beginning Academic Success at 
Northwestern University. Ed. D. Thesis. Evanston, Illinois: 
Northwestern University Library, 1955* 
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concluded, "Knowing the size of the graduating class of any 
individual appears to be information of no prognostic use­
fulness." Again in this study no attempt was made to control 
on student ability and no statistical tests of significance 
were computed. 
Bertrand,^ at Texas A. and M. College, studied the rela­
tion of several factors to college achievement. One of the 
factors investigated was the size of the high school from 
which the students at Texas A. and M. graduated. Data were 
available for 621 cases in this part of the study. For analy­
sis the high schools were categorized into five enrollment 
categories: under 150, 150 - 21+9, 25>0 - ij.99, 500 - 999 and 
1000 and over. 
The criteria of achievement used were the grade point 
ratio for all courses taken in English, in the natural sci­
ences and in agriculture by the end of the second year and 
the grade point ratio for the total of all courses taken by 
the end of the second year. When making the analyses of the 
effect of size of high school, student aptitude was controlled 
by the use of the American Council on Education Psychological 
Examination Total Scores. 
Bertrand found the students from the small high schools, 
^Bertrand, John R. "Relation Between Enrollment of High 
Schools from Which Students Graduate and Academic Achievement 
of Agricultural Students, A. and M. College of Texas." Jour­
nal of Experimental Education 2l+: 59-69; September 1956. 
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(under 150 enrollment), had a mean total score on the ACE of 
82.49. There was an Increase in the total score with each 
increase in school size. The highest mean total score was 
95.21 for the students who had graduated from large high 
schools with over 1000 enrollment. On the other hand the 
students who had graduated from the small high schools had 
the highest average high school grades, 83.81. The students 
who graduated from the large high schools had the lowest 
average high school grade 81.50. 
The mean grade point ratios for all courses taken at 
Texas A. and M. by the end of the second year appeared to be 
more directly related to aptitude than to the size of the 
high school from which the student graduated. Students in 
the lowest quartile from smaller schools did better in col­
lege than students from large schools who were in the lowest 
quartile. 
The mean grade point ratios for all courses in English 
taken by the end of the second year of college were again 
more closely related to aptitude than to size of high school. 
In the natural sciences the same thing was true, college 
achievement was more closely related to aptitude than to 
school size. 
Bertrand concluded that there was no clear cut relation­
ship between college success at the end of the second year 
and size of high school whether student aptitude was controlled 
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or not. The highest mean grade point ratios, however, were 
earned by the students in the highest quartlies from the 
schools of 1000 or over. The lowest mean grade point ratios 
were earned by the students in the lowest quartile from the 
schools of 1000 or over. 
Fritz and Fritz,^ at the Iowa State College, studied 1+1+1 
nontransfer students from Iowa public higfc. schools who were 
on scholastic probation at Iowa State College in the spring 
quarter of 1955. These 1+1+1 students were compared with 121+1+ 
non-probation students with respect to high school size. 
Both groups were stratified into two groups, graduated from a 
high school of less than 100 enrollment and graduated from a 
high school of more than 100 enrollment. 
They found no evidence to indicate that the small high 
schools furnished a greater proportion of probation students 
than the larger high schools. Of the 1+1+1 probation students, 
215 did not return for the fall quarter of 1955, but the dis­
tribution as far as size of hig£i school was concerned was not 
significantly different from those who returned. There was 
no attempt made in this study to control on student aptitude. 
It would appear from an examination of the literature on 
the relationship of high school course pattern and high 
school size to college achievement that the results are quite 
^•Fritz, Martin F, and Fritz, Kentner V. "Scholastic 
Probation and Size of High School" The Iowa Academy of Sci­
ence 63ï 6l0-6ll+; December 1956. 
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contradictory. It is obvious that more work will have to be 
done in these areas before the question of the value of cer­
tain high school courses over others and the value of a lar­
ger school over a smaller school can be settled. 
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III. METHOD OF PROCEDURE 
This investigation was concerned with students who had 
graduated from Iowa public high schools and matriculated in 
the freshman class of 195)2 at Iowa State College. 
High school transcripts of 210i|. students who had en­
rolled as freshmen were examined. The information obtained 
from these transcripts included the name of the student, the 
name of high school from which graduated, the pattern of 
high school courses, and the division in which matriculated. 
Of these 2101}. nontransfer students, lp.8 were from states 
other than Iowa. 
Data were gathered for the remaining 1688 cases from the 
office of the registrar at Iowa State College. From records 
in this office the following information was secured for each 
student : 
1. Occupation of father 
2. Number of quarters in attendance at Iowa State 
College 
3. Disposition: graduated, transferred or withdrew 
I}.. Quality point average at the end of the first 
quarter of college 
5. Cumulative quality point average at the time of 
leaving college 
From the records of the registrar it was found data were 
incomplete for ICI students. These cases were eliminated from 
the study. It was also found that 19 of the students who 
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matriculated at Iowa State College in the fall of 1952 were 
still enrolled in veterinary medicine. These cases were also 
eliminated from consideration as this study was not concerned 
with students in this division. Of the remaining 1566 stu­
dents it was found that 50 had graduated from private schools 
in Iowa. These were eliminated because this study was only 
concerned with graduates of Iowa public high schools. 
The high school grade point average, the quantitative 
and linguistic raw scores on the American Council on Education 
Psychological Examination, hereinafter called the ACE, were 
secured from records of the Student Counseling Service. The 
quantitative and linguistic scores were combined to produce 
an ACE total raw score, hereinafter referred to as ACE score. 
The four year enrollment of each of the high schools in­
cluded in this study was secured from the Iowa Educational 
Directory, a publication of the State Department of Public 
Instruction, listing all high school districts in the state of 
Iowa and the four year enrollment of each. In cases where 
there were more thai one high school in a city the high school 
enrollment for each school was secured from records in the 
offices of the Iowa High School Athletic Association. 
Complete data were available for 1516 cases which were 
included in this investigation. The information was coded 
and placed on IBM cards for ease of statistical treatment. 
The high school course of study for each student was 
30 
classified into the seven following categories: 
1. Mathematics and science 
2. College preparatory 
3. Agriculture 
4» Home economics 
5. Industrial education 
6. Business 
7. Miscellaneous 
For a student to be classified into the mathematics 
and science pattern a total of at least 12 semesters of 
mathematics and science had to have been c ompleted. These 
12 semesters could not include either biology or business 
arithmetic. The 12 semesters included two semesters of ninth 
grade algebra, two semesters of plane geometry, one semester 
of trigonometry, one semester of either advanced algebra or 
solid geometry, two semesters of general science, two semes­
ters of chemistry and two semesters of physics. In many in­
stances the ninth grade was included in the junior high 
school, consequently first year algebra and general science 
were not listed on the transcript. It was assumed, however, 
that to have been eligible to have taken advanced mathematics 
and chemistry and physics the student would have credit for 
beginning algebra and general science. To be classified in 
the mathematics and science pattern the student must have 
completed both high school chemistry and physics and six 
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semesters of mathematics. 
The college preparatory high school course pattern in­
cluded eight semesters of English, eight semesters of social 
studies and history, two semesters of algebra, two semesters 
of plane geometry and enough other electives to complete a 
four year high school course. In many instances the student 
classified as college preparatory had taken two or more 
semesters of a foreign language such as Latin, French, or 
Spanish. Another requirement for eligibility in this classi­
fication was not more than two semesters of any type of voca­
tional education courses. 
To be classified into the home economics, agriculture, 
industrial education or business categories, the students must 
have completed at least six semesters in one of the foregoing 
areas in high school. Within the industrial education class­
ification no attempt was made to separate the students who 
had taken six or eight semesters of industrial arts from the 
students who had taken six or eight semesters of a federally-
reimbursed trades and industrial course. The business cur­
riculum usually included such courses as typing, shorthand, 
bookkeeping, office practice and in many instances a course 
entitled business law. 
The remaining classification, miscellaneous, was re­
served for cases which did not fit into any of the foregoing 
pattern of courses. 
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The transcripts were examined for compliance with a pat­
tern of courses in the following order of preference : 
1» Mathematics and science 
2. College preparatory 
3. Vocational 
lj-. Miscellaneous 
For example, whenever a student could be classified as 
having a mathematics and science pattern and one other, he was 
placed in the mathematics and science classification as it 
was thought that at a technical institution such as Iowa 
State College a mathematics and science background might be 
more beneficial than any other. 
The first objective of this study was to determine if 
the size of the high school from which a student graduated 
had any significant effect on college achievement. The sec­
ond objective of this study was to determine if there were 
any significant effects of selected high school course pat­
terns on achievement at Iowa State College. 
The control variables used in this study were high 
school size, ACE scores and high school grade point average. 
The high schools from which the l£l6 students graduated were 
classified into ten categories and coded "0" through "9" for 
purposes of IBM computation. High school grade point average 
and ACE scores were also classified into ten categories and 
coded "0" through "9"« 
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Analyses were made using 1516 students as a total group 
and also on the students by the division in which they ma­
triculated. The statistical methods followed were those 
associated with regression and discriminant analyses. 
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IV. INDEX OF HIGH SCHOOL SIZE 
The size of high school, for purposes of this study, was 
defined as the four-year enrollment reported in the 1951-52 
Iowa Educational Directory except for those school districts 
containing more than one high school. For the districts con­
taining more than one high school this Directory reported the 
total high school enrollment with no breakdown for each of 
the high schools. Within such districts the enrollment for 
each high school was obtained from the records of the Iowa 
High School Athletic Association. 
The predominance of small high schools in the state of 
Iowa can be readily seen by an inspection of Table 1. Al­
though considerable change took place before and during the 
early 20's as a result of a wave of school district consoli­
dation this change actually resulted in more high school dis­
tricts rather than fewer since this movement was in reality 
a consolidation of a few elementary school districts to form 
a new district which established a high school with a result­
ing small enrollment. In 1911-12 there were only 260 high 
school districts in the state of Iowa, but in 1931-32, as a 
result of the consolidation movement, there were 909 high 
school districts. Additional changes have taken place in 
recent years as a result of school district reorganization as 
shown in Table 1. From the peak number of 909 high schools 
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in 1931-32 the number of high schools has been gradually de­
creasing until in 1957-58 there were 745 high schools in the 
state of Iowa. 
Although the number of districts maintaining high schools 
has fluctuated up and down over the years, the State of Iowa 
has been, and still remains, characterized for its adherence 
to the practice of small units for high school instruction. 
The median high school size for the school year, 1957-1958, 
was 94 students. This median was, no doubt, the highest dur­
ing the past 50 years although the typical high school had 
almost as great an enrollment during the first decade of the 
century. The smallest median was 57 students in 1921-1922 
for any of the years summarized in Table 1. 
Many factors have resulted in the fluctuation during the 
last 50 years. During the first two decades of the century, 
community mores began to demand that high school education 
should be provided for all youth. This demand, during a 
period of horse-drawn transportation and absence of hard-
surfaced roads, resulted in the establishment of many high 
schools in districts with extremely low potential enrollment. 
The population shift from farms and small towns, ensuing in 
part from farm mechanization, has had a tendency to make the 
small high school smaller and the large high school larger. 
The change in birth rates from a low ebb during the depression 
of the 30 ' s and rapid increase appearing about the beginning 
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Table 1. Percent of High School Districts in Each Size 
Category for the Years 1901 to 1958 and Median 
Size High School and Median Enrollment 
Size 1901-02 1911-12 1921-22 1931-32 1941-42 1951-52 1957-58 
N=176 N=260 N=852 N=909 M=897 N=827 N=745 
less 
than 
25 1.0 3.1 16.4 5.3 6.0 3.8 1.5 
25 13.6 11.5 27.6 20.5 20.5 24.3 18.1 
50 25.0 26.9 20.3 26.6 26.6 24.5 19.6 
75 16.6 16.2 12.3 16.4 13.7 14.1 14.2 
100 25.0 21.2 
CM .
 
o
 
H
 13.2 15.2 14.7 19.7 
150 8.5 77.3 4.0 4.5 4.8 6.2 7.3 
200 4.6 7.3 4.6 5.5 4.3 4.5 8.1 
300 5,1 4.2 2.8 4.3 5.0 5.2 6.3 
5oo 
1000 
0.6 
0.0 
1.9 
0.4 
1.3 
0.5 
1.8 
1.4 
2.1 
1.3 
1.3 
1.4 
a 
4-7 
Median 
size 
school 
91 88 57 72 72 72 94 
Median 
enroll­
ment 
134 157 152 232 267 244 308 
aNo breakdown available for these categories for the 
years 1957-58 
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of World War II has resulted in changes in both the size of 
the typical high school as well as in the total number of 
Iowa youth enrolled in high school. 
It is likely that many high schools continue to exist 
because of tradition and community pride although the high 
school may remain as the only vestige of services which tend 
to characterize a community. It is beyond the scope of this 
study to identify, or to evaluate, the relative contribution 
of each of the pertinent factors producing the enrollment 
trend in Iowa as shown in Table 1. 
It is interesting to note the discrepancy between the 
Iowa high school enrollment trend and present status when 
contrasted to the postulated standard of 200 potential high 
school students for a satisfactory high school as advanced by 
the Iowa State Department of Education^. At no time during 
the past fifty years has more than one of every five Iowa 
high schools met this proposed standard of 200 students. 
The percentage of high school graduates classified by 
size categories is shown in Table 2. 
An estimate of the percentage of high school graduates 
that received diplomas from each of the high school size 
intervals is also shown in Table 2. This estimate has been 
obtained under the assumption that the number of high school 
^Wright, J. C. "How to Get Better Schools." Pes Moines 
Sunday Register. June 26, 347: 6m. 1955» 
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Table 2. High School Enrollment Classified by Percentage 
Graduated from High School and Percentage En­
rolled at Iowa State College 
I. S. C. Percentage 
Enrollment Schools School 
Grad 
Eng. Agri. Science Home 
Ec. 
Total 
less than 
25 3.8 0.5 0.3 0.2 0.0 0.0 0.2 
25 2^ .3 6.7 3.7 6.1 3.7 4.8 4.5 
50 24.5 11.2 8.4 11.6 9.7 9.0 9.4 
75 14.1 8.9 6.9 13.7 8.8 8.4 9.0 
100 14.7 13.1 11.1 17.7 14.7 14.4 13.9 
150 6.2 7.6 7.2 6.7 3.7 6.0 6.3 
200 4.5 8.4 9.0 10.5 6.5 10.2 9.2 
300 5.2 14.0 18.0 12.5 12.9 13.6 15.0 
500 1.3 6.6 22.5 14.3 22.6 16.8 19.5 
1000 1.4 23.0 12.9 6.7 17.5 16.8 13.0 
Median 72 224 338 l5l 346 272 270 
graduates is proportional to the total high school enrollment. 
It has been assumed, furthermore, that this proportionality 
is consistent throughout the ten intervals into which the 
size of the high schools has been categorized. No attempt 
has been made to assemble evidence to justify this assumption 
of equal proportionality. It is probable, however, that ex­
treme disproportionality would be required before interpréta-
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tion of the information shown in Table 2 would be inappropri­
ate. 
The percentage distribution of the 1516 freshmen included 
in this study is also shown in Table 2, both for the entire 
group as well as by the division in which the student original­
ly matriculated. As can be seen by an inspection of the medi­
ans the students who matriculate in the Science and Engineer­
ing Divisions attended a high school with a larger enrollment 
than did the typical student who matriculated in the Division 
of Agriculture. Of the entire group of l£l6 freshmen con­
sidered in this study 22,$% graduated from 2.7%' of the total 
number of high schools in the state. 
The relationship between college achievement and size of 
high school is a major objective of this study. Philosophical 
considerations based on some objective evidence and prevailing 
points of view in education point to a curvilinear relation­
ship between size of high school and college achievement re­
gardless of the terms in which such achievement is evaluated. 
To test whether the relationship was curvilinear, a test 
of significance of quadratic over linear regression was made 
between high school size and cumulative quality point aver­
age. Since this advantage resulted in significance at the 
5% level, it was desirable to assume some type of curve. Be­
cause the size of school, for convenience, had been coded for 
purposes of IBM tabulation, it was expedient to assign indexes 
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of high school size to the IBM code. 
It was decided to find the relationship between the 
cumulative quality point average and the index of high school 
size based upon some root of the actual high school size. By 
a trial-and-error method, the eighth root of the actual en­
rollment was determined as the index of size to be used in 
rectifying this relationship. The eighth root of the actual 
enrollment with slight rounding of numbers may be expressed 
on a scale of 0 to 7 as shown in Table 3• The process of 
rectification of the relationship seemed warranted since sub­
sequent analysis of the advantage of quadratic over linear 
regression yielded a nonsignificant t-value of 1.07. 
The eight intervals of high school size, from 0 to 7, 
were designated as the index of high school size. Throughout 
this study all relationships between various characteristics 
of students and of hig*i schools have been made with this in­
dex of high school size rather than with the actual high 
school enrollment. 
No claim is made that the index of high school size, as 
here defined, is the best function of actual enrollment. It 
does represent a plan of rectifying the relationship between 
high school enrollment and college achievement which yields a 
far more sensitive test of significance than assuming that 
the intervals of high school enrollment are not numerically 
ordered. 
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Table 3» Index of High School Size 
Size of 
High School 
IBM 
Code 
Index 
of Size 
Cumulative 
Quality Point 
Average 
Less than 25 0 0 1.25 
25-3+9 1 1 2.01 
50-74 2 2 2.08 
75-149 3-4 3 2.06 
150-299 5-6 4 2.09 
300-499 7 5 2.04 
500-999 8 6 2.21 
1000 and over 9 7 2.25 
All schools 2.12 
The relationships, between the index of high school size 
and the cumulative quality point average as indicated by a 
coefficient of correlation of 0.090, which is significant at 
the 1% level, is not open to serious doubt. The larger the 
high school the greater the Iowa State College achievement as 
represented by the cumulative quality point average. 
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V. CRITERIA OF ACHIEVEMENT 
Of major concern to anyone undertaking a prediction 
study is the selection of the criterion. The criterion em­
ployed should be as valid and useful as possible, yet readily 
obtainable. For purposes of the present study four criteria 
were employed. The same criteria were utilized for all 
analyses made in this study. 
The first criterion was survival-attrition tendency at 
the end of the first quarter of college. Survival, as here 
defined, was the tendency to survive more than one quarter as 
a student. Attrition, as defined herein, was the tendency 
not to return after one quarter of college. No attempt was 
made in this study to ascertain the causes for freshman 
attrition. Such causes, presumably might include : (1) lack 
of scholastic ability; (2) lack of motivation for academic 
proficiency; (3) inadequate counseling; (It.) change in economic 
capacity; (5>) illness or death; (6) marriage; (7) transfer to 
other universities; (8) failure to adjust to a college envi­
ronment ; and many other causes or combinations of causes. 
Included in the survival group are freshmen (1) who 
might have been denied registration at the beginning of the 
second quarter by action of the scholarship committee, but 
who at some subsequent date, did re-enroll at Iowa State Col­
lege and (2) who had changed educational or occupational 
w 
objectives as indicated by a change in curriculum at Iowa 
State College » 
Of the l£l6 freshmen, included in this study, 1384., or 
91.3$, survived more than one quarter. The attrition at the 
end of the first quarter does not seem unduly excessive » Al­
though no evidence has been assembled in this study to indi­
cate the magnitude of changes from a curriculum in one divi­
sion to a curriculum in another division, the attrition per­
centage, no doubt, would be considerably higher if attrition 
would have been defined in terms of the first chosen curric­
ulum. 
The other dichotomized criterion was concerned with 
graduation-attrition tendency at the end of a five year 
period. Graduation, as here defined was the tendency to 
graduate and obtain a degree. Again, no attempt was made to 
ascertain the causes of student attrition. The causes might 
presumably include the same causes postulated for attrition 
at the end of the first quarter with the added possibility 
of military service. There may be other causes or combina­
tions of causes which contribute to student attrition which 
are unidentifiable. 
Included in the graduation group are those students who 
were skill enrolled at the end of a five year period. It was 
assumed that these students would eventually earn a degree. 
In many instances these students who were still enrolled were 
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young men who had their education interrupted by military 
service and upon discharge from the military had re-enrolled 
at Iowa State College. Students who had changed from a 
curriculum in one division to a curriculum in another divi­
sion during the five years, but who earned a degree from Iowa 
State College, were classified as graduating. 
Of the 1^16 freshmen included in this study 680,or 
graduated. Although no evidence has been assembled in 
this study to indicate the magnitude of changes from one cur­
riculum to another, the attrition percentage, no doubt, would 
be considerably higher if attrition again would have been de­
fined in terms of the first chosen curriculum. 
The other criteria employed were quality point average 
at the end of one quarter of college and quality point aver­
age at the end of a five year period. For each credit earned, 
a student receives quality points, according to the mark at= 
tained as follows: A, points ; B, 3 points; C, 2 points; 
D, 1 point; P, 0 points. The quality point average for each 
student at the end of the first quarter was obtained by divid­
ing the number of quality points attained by the number of 
credits attempted. 
The quality point average at the end of a five year 
period, designated as cumulative quality point average, was 
obtained by dividing the total number of quality points 
earned for the five years by the number of credits attempted 
for the five year period. 
One of the major causes of student attrition is an un­
satisfactory achievement as reflected by low or failing 
quality point averages. Since one of the causes of attrition 
is unsatisfactory achievement as indicated by a low quality 
point average there should be a substantial correlation be­
tween survival-attrition tendency and quality point average. 
A biserial correlation of 0.325 was found between survival-
attrition tendency and first quarter quality point average 
for students included in this study. This correlation was of 
sufficient magnitude to be significantly different from zero; 
however, it was not as high- as one might expect if the only 
cause of student attrition was low quality point average. 
The biserial correlation between graduation-attrition 
tendency and cumulative quality point average at the end of 
a five year period was 0.372 which was slightly higher than 
the correlation for the first quarter. The magnitude of 
these correlations would seem to indicate that to a large de­
gree the criteria are somewhat different measures of college 
achievement. Biserial correlations computed between 
graduation-attrition tendency and cumulative quality point 
average for each of the four divisions yielded correlations 
which were not substantially different from that obtained 
when all students were combined into one group. Thus it 
appears there was justification for employing the same four 
criteria when making analyses by division. 
It should be pointed out, however, that these correla­
tions may be smaller than would normally be anticipated be­
cause the students who transferred to other universities were 
placed in the attrition category. Another factor contribut­
ing to the lowering of the correlations is the unreliability 
of each of the four criteria. 
The purpose of secondary education has been stated in 
terms of developing the person into an effective member of a 
democratic society. The criteria here chosen are useful in 
evaluating the effect of various high school course patterns 
and size of high school in only one respect, that of prepara­
tion for study at Iowa State College. It is not the purpose 
of this study to evaluate the various high school course pat­
terns in terms of the objectives for which they were designed. 
The four criteria, however, constitute legitimate 
standards of evaluating the size of high school and high 
school pattern from the viewpoint of potential students at 
Iowa State College who represent approximately one in every 
twelve graduates of the public high schools of Iowa. 
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VI, SIZE OF HIGH SCHOOL AND HIGH SCHOOL COURSE PATTERN 
IN PROPORTIONAL SAMPLE 
To ascertain if the size of the high school from which 
a student graduated had any significant effect on achievement 
at Iowa State College a sample of 180 cases was drawn at 
random from the l$l6 included in this study. The sample of 
180 cases was used in an effort to minimize the effects of 
the confounding of high school size and high school pattern 
of courses. As can be seen from Table I}, more of the students 
with the mathematics and science course pattern graduated 
from the larger high schools, whereas more students with the 
miscellaneous pattern of courses graduated from the smaller 
schools. Agriculture appears to be a course pattern offered 
predominantly in the middle size high schools, whereas indus­
trial education, to the degree necessary to be included in 
this study, is offered mostly in the larger high schools. 
To obtain enough cases from each of the course patterns 
for analysis, high school size was classified into three 
categories, under 100, 100-ij.99» 5>00 or greater enrollment. 
To further simplify the analysis the agriculture, home 
economics, industrial education and business course patterns 
were combined into one pattern classified as vocational. 
Thus, for the analyses the four high school course patterns 
of mathematics and science, college preparatory, vocational 
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Table 1|. Pattern of Courses of Students at Iowa State College 
by High School Size 
Course Pattern 
Size Math. Age 
Science 
Home 
Ec. 
College 
Prep. 
Ind. 
Ed. 
Bus . Mise. Total 
Less 
than 
25 0 0 0 0 1 1 1 3 
25 3 1 2 13 0 22 27 68 
50 6 13 7 30 5 34 48 143 
75 6 14 6 39 0 32 40 137 
100 18 35 9 57 7 28 56 210 
i5o 16 16 4 32 3 11 12 96 
200 38 26 8 39 8 12 9 140 
300 73 30 5 67 16 16 21 228 
5oo 118 7 1 86 48 23 11 294 
1000+ 79 0 8 69 24 5 12 197 
Total 357 145 50 432 112 184 236 1516 
and miscellaneous were used. Disproportionality exists among 
high school and high school size as shown by Table 5» 
There were only 15 of the 1516 students included in this 
study who entered Iowa State College from high schools of 
under 100 with the mathematics and science course pattern, 
whereas there were 197 students who entered Iowa State Col­
lege from high schools of 500 or over with this same course 
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Table 5* Pattern of Courses of Students at Iowa State by 
Three High School Size Categories 
Size Math. 
Science 
College 
Prep. Vocational Misc. Total 
Under 100 15 82 138 116 351 
100 - 499 145 195 236 98 674 
500 or more 197 155 116 23 490 
Total 357 432 490 237 1516 
pattern. However, the largest number of students who entered 
Iowa State College with the miscellaneous course pattern came 
from the smaller sized schools. The confounding effect of 
high school course pattern and high school size is indicated 
by a chi square of 242.12? which is highly significant far 
beyond the 1% level. 
In order to eliminate this confounding effect between 
high school size and high school course pattern the number of 
cases in each cell of Table 5 was randomly sampled down to 
15, the number appearing in the smallest cell. In each group 
of 15 students there was a proportional number drawn at ran­
dom from each of the divisions of the college making a total 
of l80 students. 
Index of high school size, ACE scores and high school 
grade point average were used as variables. A correlation 
5o 
computed between index of high school size and high school 
grade point average on the entire group of I5l6 students 
yielded a coefficient of -O.lôlj. which was significantly dif­
ferent from zero. Thus it would appear from this correlation 
that high school grades are partially a function of high 
school size. It was a negative relationship, meaning that 
students from smaller high schools have higher high school 
grade point averages, A correlation computed between the 
index of high school size and ACE scores yielded a coeffi­
cient of 0,055 which was not significant with l5l6 cases. 
The correlation between the index of high school size 
and the four criteria are shown in Table 6, The correlations 
are shown without control, with control on ACE scores, with 
control on high school average and with control on both ACE 
scores and high school grade point average. 
The coefficients between the index of high school size 
and the two dichotomized criteria were not significant re­
gardless of what other variable or combination of variables 
were controlled. However, with the two criteria of quality 
point averages the correlations were significant when con­
trolling on high school grade point averages and when con­
trolling on ACE scores and high school grade point averages. 
It appears that whenever high school grade point average was 
used as a controlling variable it raised the relationship of 
the index of high school size and the two criteria of quality 
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Table 6. Coefficients of Correlation between the Index of 
High School Size and the Four Criteria 
Within Pattern 
Criterion No Correlation with Control 
Control None ACE HSA Both 
First Quarter 
Quality Point 0.158 0.057 0.015 0.232 0.181 
Average 
Cumulative 
Quality Point 0.090 0.035 0.006 0.197 0.152 
Average 
Survival-
Attrition 0.180 0.036 0.018 0.074 0.058 
Tendency 
Graduation-
Attrition 0.079 0.019 0.012 0.093 0.052 
Tendency 
point averages to a magnitude which was significant. Thus it 
would appear that whenever first quarter or cumulative quality 
point average were used as criteria controlling on high school 
grade point average might possibly introduce some bias. Any 
bias which high school grade point average might introduce as 
a control variable should not, however, preclude its use in a 
prediction equation. The techniques of regression and dis­
criminant analyses were employed in this sample. To find if 
high school size had a significant effect on achievement at 
Iowa State College, the index of high school size was elimi­
nated as a prediction variable and the loss tested for sig­
nificance. The regression equations and the coefficients of 
correlation here reported are those obtained within the high 
school pattern of courses. 
Because of the possibility of bias being introduced by 
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using both high school size and high school grade point aver­
age as control variables, high school grade point average was 
eliminated as a control and further analyses made. Analysis 
of covariance was employed to test whether the high school 
pattern of courses had a significant effect on college 
achievement. 
A. Survival-Attrition Tendency 
The first criterion used to measure student achievement 
was survival-attrition tendency at the end of the first quar­
ter of college. The percentage of students surviving past the 
first quarter for the four high school course patterns were: 
Mathematics-science 95*6$ 
College preparatory 97.8$ 
Vocational 91.1$ 
Miscellaneous 82.2$ 
An analysis of the course patterns yielded an F-value of 
40.776 which was significant well beyond the 1$ level. Thus, 
from an analysis in which high school size, ACE score and high 
school grade point average have been ignored, it appears that 
the high school pattern of courses had an effect on survival-
attrition tendency at the end of the first quarter. 
By using the discriminant equation, it is possible to 
predict for any given student the chances in 100 of surviving 
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past the first quarter at Iowa State College. The discrim­
inant equation using three variables is 
v = 0.018137X1 + 0.00243X2 + 0.149448X3 + 0.602244 
where 
V = Sigma score 
X^ = Index of high school size 
Xg - ACE score 
Xj = High school grade point average 
Use of this equation will result in a sigma value which, 
upon consulting a table of normal curve of unit area, will 
yield the chances in 100 of surviving past the first quarter. 
The index of high school size does not have a significant 
relationship to the criterion of survival-attrition tendency 
whether used alone or when ACE scores and high school grade 
point average are held constant, separately or in combination, 
as shown by Table 6. Because the contribution of the index 
of high school size was small, one discriminant equation was 
developed including the index of high school size as a pre­
diction variable and other discriminant equations were 
developed in which the index of high school size did not 
appear. 
It appears that the index of high school size does not 
contribute much as a prediction variable as there was little 
loss when high school size was eliminated from the discrim­
inant equation. 
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The multiple correlation between the index of high 
school size and ACE scores with survival-attrition tendency 
was 0.1591, whereas the correlation between ACE score alone 
and survival-attrition tendency was 0.1582. The amount that 
the sigma value would change from the smallest to the largest 
size high school is only 0*03 which, with the survival-
attrition rates existing in this study, would seldom change 
the survival percentages more than one percent. Not only is 
this difference nonsignificant, but is of no practical use­
fulness in the counseling of students. 
The discriminant equation without the use of the index 
of high school size is 
v = 0.002748x2 + 0.133525x3 + 0.682018 
where 
V = Sigma score 
Xg = ACE score 
X3 = High school grade point average 
The discriminant equation when using ACE score alone is 
v = o.oo44iix2 + 0.883263 
where 
V = Sigma score 
X2 = ACE score 
Again this formula yields a sigma value to be found in 
a table of normal curve and will reveal the chances in 100 of 
a student surviving past the first quarter at Iowa State Col­
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lege. 
Because the analysis of variance of survival-attrition 
tendency among high school patterns does not take into ac­
count differences in high school size, ACE score or high 
school grade point average, the more refined technique of 
analysis of covariance was used to control on these variables. 
An analysis of covariance of survival-attrition tendency 
among high school course patterns was computed and an F-value 
of 39.714- was found with 3 and 174 degrees of freedom. This 
F-value was significant at the 1% level indicating that with 
control on the index of high school size, ACE score and high 
school grade point average the high school pattern of courses 
had an effect on survival-attrition tendency for the first 
quarter of college. 
Because there was a nonsignificant loss when the index 
of high school size was eliminated as a prediction variable, 
another analysis of covariance of survival-attrition tendency 
among high school course patterns was computed. ACE score 
and high school grade point average were used as controls. 
An F-value of 39*918 was obtained with 3 and 175 degrees of 
freedom which was significant at the 1% level. When using 
ACE score and high school grade point average as controls the 
high school pattern of courses influences survival-attrition 
tendency at the end of the first quarter. 
A third analysis of covariance was computed using ACE 
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score as a control. An F-value of 39.696 was obtained with 
3 and 176 degrees of freedom which was significant at the vfo 
level. When using only ACE score as a control variable,the 
high school pattern of courses affects the survival-attrition 
tendency at the end of the first quarter for students enrolled 
at Iowa State College. 
When using the criterion of survival-attrition tendency 
at the end of the first quarter, the index of high school size 
has little value for predicting survival or as a control 
variable for the analysis of covariance among high school 
patterns. However, the chances of a student surviving past 
the first quarter at Iowa State College varies with the high 
school pattern of courses which he has completed. 
B. First Quarter Quality Point Average 
The other criterion employed for evaluating student 
progress at the end of the first quarter was quality point 
average. The mean first quarter quality point averages for 
the four high school course patterns were : 
Mathematics-science 2.53 
College preparatory 2.1^1 
Vocational 2.17 
Miscellaneous 1.60 
An analysis of variance of the course patterns yielded 
an F-value of 10.998 which was significant at the 1$ level. 
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Thus, from an analysis in which the high school size, ACE 
score and high school grade point average have been ignored, 
the pattern of courses had an influence on quality point 
average at the end of the first quarter. 
By using the regression equation it is possible to pre­
dict a first quarter quality point average for an individual 
student. The regression equation for predicting first quar­
ter quality point average using three variables is 
Y = O.O63868X1 + O.OIO818X2 + O.752218X3 - 1.49 
Y = First quarter quality point average 
X]_ = Index of high school size 
Xg = ACE score 
X3 = High school grade point average 
The loss due to the elimination of the index of high 
school size was computed and an F-value of 5*971 was obtained 
which was significant at the 5$ level. A partial coefficient 
of correlation between the index of high school size and 
first quarter quality point average was 0.181. However, both 
the F-value and the correlation may be unduly high due to the 
possible bias suggested by the significant correlation be­
tween the index of high school size and high school grade 
point average. 
The regression equation using ACE score and high school 
grade point average as prediction variables is 
Y = 0.012035X2 + O.696147X3 - 1.194 
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where 
Y = First quarter quality point average 
Xg = ACE score 
X3 = High school grade point average 
Because there was a possibility of bias introduced by 
using both the index of high school size and high school 
grade point average, a further analysis was made using the two 
variables of index of high school size and ACE score. There 
was a nonsignificant loss when the index of high school size 
was subsequently eliminated. The multiple correlation be­
tween the two variables and first quarter quality point aver­
age was O.4979 and the correlation between ACE score and 
first quarter quality point average was only slightly lower 
at 0.4977. The difference in quality point average from the 
smallest to the largest size high school would be from 0 to 
0.04 of a quality point. It could not be demonstrated that 
there was any relationship between high school size and first 
quarter quality point average when used in combination with 
ACE score. 
The regression equation using ACE score alone is 
Y = 0.020702X2 - .16 
where 
Y = First quarter quality point average 
X2 = ACE score 
Analysis of covariance among high school course patterns 
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was used to control on the index of high school size, ACE 
score and high school grade point average. The analysis of 
covariance of first quarter quality point average among high 
school course patterns yielded an F-value of 0.537 with 3 and 
174 degrees of freedom which was not significant. Evidence 
from this group of students failed to reveal any differences 
among high school patterns when evaluated in terns of first 
quarter quality point average if the index of high school 
size, ACE score and high school grade point average were held 
constant. 
Another analysis of covariance of first quarter quality 
point average was computed using ACE score and high school 
grade point average as controls. An F-value of 0.611 was ob­
tained with 3 and 175 degrees of freedom. This F-value was 
not significant. Thus, with ACE score and high school grade 
point average held constant, the high school pattern of 
courses appears unrelated to first quarter quality point 
average. 
A third analysis of covariance was computed using only 
ACE score as a control variable. An F-value of 3*016 was ob­
tained with 3 and 176 degrees of freedom which was significant 
at the 5$ level. It appears that the quality point average 
which a student earns varies with his high school pattern of 
courses when ACE score alone is held constant. 
Too much confidence should not be placed in the student 
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achievement, either survival-attrition tendency or quality 
point average, when evaluated at the end of the first quarter. 
It seems reasonable to expect that the reliability of the 
criteria would be increased as evidence is accumulated over a 
longer period of time. 
C. Graduation-Attrition Tendency 
Survival past the first quarter is an indication of 
eventual graduation; however, it is no guarantee of graduation 
as evidenced by the fact that less than $0 percent of the l80 
cases included in this sample eventually graduated. The per­
centage of students graduating from Iowa State College for 
each of the four high school course patterns was: 
Mathematics-science 57.8$ 
College preparatory 62.2$ 
Vocational 5l«l$ 
Miscellaneous 26.7$ 
An analysis of the course patterns yielded an F-value of 
5.379 vihich was significant at the 1% level. Thus from an 
analysis in which high school size, ACE score and high school 
grade point average have been ignored, it appears that the 
high school pattern of courses had an influence on graduation-
attrition tendency at Iowa State College. 
By using the discriminant equation,it is possible to 
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predict for any given student the chances in 100 of graduating 
from Iowa State College. The discriminant equation using 
three variables is 
v = 0.023383%! + 0.008026X2 + 0.351678X0 - 0.021380 
where 
V = Sigma score 
= Index of high school size 
%2 = ACE score 
X^ = High school grade point average 
This equation will yield a sigma value which, upon con­
sulting a table of noraal curve, will yield the chances in 
100 of graduating. 
The index of high school size does not have a significant 
relationship to the criterion of graduation-attrition tendency 
whether used alone or vtien ACE score and high school grade 
point average are held constant, separately or in combinations 
as shown by Table 6. Because the contribution of the index of 
high school size was small, one discriminant equation was 
developed including the index of high school size and other 
discriminant equations were developed in which the index of 
high school size did not appear. 
It appears that the index of high school size did not 
contribute much as a prediction variable as none of the par­
tial coefficients of correlation were significant. The mul­
tiple correlation between the index of high school size and 
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ACE score with graduation-attrition tendency was 0.3155, 
whereas the correlation between ACE score alone and 
graduation-attrition tendency was 0.3153» 
The amount that the sigma value would change from the 
largest to the smallest size high school is only 0.028 which 
would seldom change the graduation percentage more than two 
percent. This slight difference would be of no practical 
usefulness in the counseling of students. 
The discriminant equation without the index of high 
school size is 
v = 0.0084.72x2 + 0.33564.0X3 - 1.914968 
where 
V = Sigma value 
X2 = ACE score 
X3 = High school grade point average 
The discriminant equation when using ACE score alone is 
V = 0.012650x2 - 1.417977 
where 
V = Sigma score 
X2 = ACE score 
Again the two foregoing discriminant equations each 
yield a sigma score which, upon consulting a table of noimal 
curve, will reveal the chances in 100 of a student graduating 
from Iowa State College. 
Because the analysis of variance of graduation-attrition 
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tendency among high school course patterns does not take into 
account differences in high school size, ACE score or high 
school grade point average, the more refined technique of 
analysis of covariance of graduation-attrition tendency among 
high school course patterns was computed and an F-value of 
0.537 was found with 3 and 174 degrees of freedom which was 
not significant. Thus the high school pattern of courses had 
no influence on graduation-attrition tendency when the index 
of high school size, ACE score and high school grade point 
average were held constant. 
Another analysis of covariance of graduation-attrition 
tendency among high school course patterns was computed hold­
ing constant ACE score and high school average. An F-value 
of 0.611 was obtained with 3 and 175 degrees of freedom which 
was not significant. When ACS score and high school grade 
point average were used as control variables,the high school 
course pattern did not influence the graduation-attrition 
tendency. 
A third analysis of covariance was computed using ACE 
score alone as a control. An F-value of 2.759 was obtained 
with 3 and 176 degrees of freedom which was significant at 
the level. When ACE score was used as a control,the high 
school pattern of courses affected the graduation-attrition 
tendency at Iowa State College. 
When using the criterion of graduation-attrition tenden-
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predict a cumulative quality point average for any individual 
student. The regression equation for predicting cumulative 
quality point average is 
Y = O.Ol|_889lpCi + O.OOBO^lXg + 0.66ij.86X3 - 0.98 
where 
Y = Cumulative quality point average 
X^ = Index of high school size 
Xg = ACE score 
X3 = High school grade point average 
The loss due to the elimination of the index of high 
school size was computed and an F-value of 4*068 was obtained 
which was significant at the 5$ level. A partial coefficient 
of correlation between the index of high school size and 
cumulative quality point average was 0.152. However, both 
the F-value and the correlation may be unduly high due to the 
possible bias suggested by the significant correlation be­
tween the index of high school size and high school grade 
point average. 
The regression equation using ACE score and high school 
grade point average as prediction variables is 
Y = 0.008973X2 + 0.621938X3 - 0.65 
where 
Y = Cumulative grade point average 
X2 = ACE score 
X3 - High school grade point average 
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Because there was a possibility of bias introduced by 
using both the index of high school size and high school 
grade point average, a further analysis was made using the 
two variables of index of high school size and ACE score. 
There was a nonsignificant loss when the index of high school 
size was subsequently eliminated. The multiple correlation 
between the two variables and cumulative quality point aver­
age was O.4542. The difference in quality point average from 
the smallest to the largest size high school would be from 
0 to 0.01 of a quality point. It could not be demonstrated 
that there was any relationship between high school size and 
cumulative quality point average when used in combination 
with ACE score. 
The regression equation using ACE score alone is 
Y = O.OI6716X2 - .27 
where 
Y = Cumulative quality point average 
X2 = ACE score 
Analysis of covariance among high school course patterns 
was used to control on the index of high school size, ACE 
score and high school grade point average. The analysis of 
covariance of cumulative quality point average among high 
school course patterns yielded an F-value of 0.958 with 3 
and 174 degrees of freedom which was not significant. Evi­
dence from this group of students failed to reveal any 
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differences among high school course patterns when evaluated 
in terms of cumulative quality point average if the index of 
high school size, ACE score and h:'gh school grade point aver­
age were held constant. 
Another analysis of covariance of cumulative quality 
point average was computed using ACE score and high school 
grade point average as controls. An F-value of 2.003 was ob­
tained with 3 and 175 degrees of freedom which was not sig­
nificant. Thus, with ACE score and high school grade point 
average held constant, the high school pattern of courses 
appeared unrelated to cumulative quality point average, 
A third analysis of covariance was computed using ACE 
score alone as a control variable. An F-value of 3*782 was 
obtained with 3 and 176 degrees of freedom which was signifi­
cant at the %% level. It appeared that the quality point 
average which a student earned varied with his high school 
pattern of courses when ACE score was held constant. 
More confidence can probably be placed in student achieve­
ment, either graduation-attrition tendency or quality point 
average, when evaluated at the end of a five year period. 
The reliability of the criteria was undoubtedly increased by 
evaluating at a later date in the students' academic career. 
The use of high school average as a control variable in 
the analysis of covariance among high school course patterns 
is open to some limitations. To be entirely satisfactory the 
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high school grade point average, for the same quality of per­
formance, should be identical regardless of the size of high 
school. No direct evidence was available to substantiate or 
refute this principle. Some indirect evidence suggests that 
the smaller high schools tend to give higher grades than the 
larger high schools as indicated by a coefficient of correla­
tion on -O.I84. 
It does not necessarily follow from this correlation 
that the standard of grading varies with size of school. It 
might be that Iowa State College is drawing a better caliber 
of student from the small high schools than from the large 
high schools. This later interpretation does not seem 
tenable, however, when we note that the nonsignificant corre­
lation of O.OSS was found between ACE score and size of high 
school. It is likely that the coefficients for index of high 
school size is loaded in each regression equation used for 
control in order to counteract the bias appearing in the high 
school grade point average. 
E. College Achievement and Size of High School 
Little evidence can be found concerning the relationship 
of size of high school to college achievement except in a 
sample in which the confounding effect with high school course 
pattern has been eliminated. This has been done in the fore­
going analyses by reducing the number of students in the study 
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from 15>l6 to l8o. 
In this sample the contributions to the variance of col­
lege achievement by size of high school has been computed and 
is shown in Table 7* It can be seen that in no case does the 
percentage contribution of high school size reach one percent 
when index of high school size, the ACE score, high school 
average and high school course pattern are considered. As 
previously pointed out, the negative relationship between the 
index of high school size and high school grade point average 
suggests that the percentage contributions of the index of 
high school size, small though they be, are inflated. If the 
contribution of high school size is determined when only ACE 
score and high school course pattern are considered, the con­
tribution of the index of high school size in no case reaches 
one-tenth of one percent. This suggests that the size of 
high school, in itself, is almost unrelated to college 
achievement, although it doubtless is a considerable factor 
in determining the type of course pattern available in the 
high school. 
There seems to be justification for disregarding the 
disproportionality included in the larger sample and charging 
off the high school size to high school course pattern since 
the magnitude of its contribution is so small. 
It may well be that the disadvantage of the small school 
is not inherent in its size. It does not seem unreasonable to 
Table 7. Percentage 
Variables 
Contributions to Variance of College Achievement by Prediction 
Criterion 
Index of 
High School 
Size 
High School 
Course 
Pattern 
ACE 
Score 
High School 
Grade Point Unexplained 
Average 
Survival-
Attrition 0.2 654 14 2.9 30.1 
First Quarter 
Quality Point 0.6 0.5 12.9 33.0 52.8 
Graduation-
Attrition 0.1 3.0 64 8.8 81.7 
Cumulative 
Quality Point 04 1.0 9.9 32.2 56.5 
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believe that a high school of 100 or even less could offer a 
suitable program if they provide course work of various pat­
terns suitable to meet the needs of their students for ter­
minal education and college preparation. To offer such a 
program of courses would require considerable outlay of money 
for laboratory facilities and would require a minimum of ten 
high school teachers teaching in their major area. It would 
make an interesting study for some school district to under­
take such a program if indeed a district could be found will­
ing and able to finance the skyrocketing cost. 
Because of the evidence presented in this section, it has 
been assumed that for purposes of predicting achievement that 
high school size, ACE score and high school grade point aver­
age should be considered. However, for the purpose of evalu­
ating high school course pattern by covariance, the control 
used should be the ACE score alone. This procedure is prob­
ably more defensible than attempting to use all three predic­
tion variables for control. Both plans for control will be 
shown in the subsequent analyses which will probably yield 
results so similar that the interpretations will remain un­
changed. 
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VII. COMBINED DIVISIONS 
For purposes of analyses all 13>l6 students were combined 
into one group regardless of the division in which the student 
matriculated. For persons interested in public school admin­
istration or course planning, the knowledge of which pattern 
of high school courses influence college success would be of 
importance. College administrators, although not directly 
concerned with high school course planning, nevertheless, are 
interested in which high school courses best meet the needs 
of students who matriculate to college. For the aforemen­
tioned reasons, analyses on the total group were completed. 
The mean ACE score and mean high school average for the 
l5l6 Iowa State College students under consideration in this 
study are shown in Table 8 for each of the high school size 
categories. There were only three students who entered Iowa 
State College in the fall of 1952 from Iowa high schools with 
enrollments of less than 25 so the means for this category 
are not too meaningful. It can be seen, however, even when 
this category is disregarded, that the mean ACE score increases 
as the size of the high school from which the students came 
increases. Disregarding the schools with enrollments of less 
than 25, there is a difference of 10 points in the mean ACE 
score from the smallest to the largest category. This would 
indicate that the students, on an average, from the larger 
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schools come to Iowa State College with higher aptitude as 
measured by the American Council on Education Psychological 
Examination Scores. 
Conversely, as can be seen by an inspection of Table 8, 
the mean high school average of the students who enter Iowa 
Table 8. Mean ACE Score and High School Average for Students 
at Iowa State College in 1952 by High School Size 
School Size N ACE High School 
Scores Average 
Less than 
25 3 95 2.55 
25 68 108 3.06 
50 lij-3 107 2.98 
75 137 107 2.88 
100 210 109 2.86 
i5o 96 112 2.92 
200 llj.0 115 2.88 
300 28 113 2.74 
5oo 294 117 2.81 
1000 197 118 2.87 
All High Schools 1516 113 2.86 
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State College from Iowa high schools decreases as the size of 
the school increases. The students from the smaller high 
schools have the higher high school grade point averages. 
This would seem to indicate that perhaps there is a different 
standard of grading in the smaller schools as compared to the 
larger schools of the state or the students attending the 
larger schools engage in many more extracurricular activities 
consequently spending less time on their studies with result­
ing lower grades. 
It would appear obvious that the students, who graduate 
from institutions of higher learning, should have a higher 
mean ACE score and a higher mean high school grade point 
average than the students who do not graduate. As the infor­
mation in Table 9 indicates this holds true for the students 
at Iowa State College. Of the 15>l6 students who entered in 
1952 as freshmen, 680 graduated whereas 836 withdrew from 
college for various reasons. Although it is true that 2ij.6 of 
these 836 students who withdrew indicated an intention to 
transfer to another college they must be considered as with­
drawals from Iowa State College. This leaves a percentage of 
ijl}.«9 who graduated from Iowa State College, whereas 55*1 per­
cent did not graduate for various reasons. 
The number of students who came to Iowa State College 
with mathematics-science, college preparatory, vocational or 
a miscellaneous high school background of studies and matric-
75 
Table 9. Mean AGE Score and Mean High School Grade Point 
Average of Students at Iowa State College 
Characteristic Students 
Graduation Attrition 
(N=680) (N=836) 
Mean ACE 
Score 115 102 
Mean High 
School Average 2.98 2.55 
ulated in each division is shown in Table 10. 
The largest number of Iowa students enter Iowa State 
College with what has been defined as a vocational course 
pattern in high school. This includes business training-
agriculture, home economics and industrial education. The 
smallest number of students enter Iowa State College with the 
miscellaneous pattern of courses from high school. Over one-
third of the students who enter engineering do so with a 
mathematics and science course pattern from high school while 
only about seven percent of the students who enter the Agri­
culture and Home Economics Divisions do so with the mathe­
matics and science background. In the Science Division the 
high school preparation seems to bs fairly evenly distributed 
with the exception of the miscellaneous category which has 
the fewest students. 
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Table 11. First Quarter Achievement of All Students and Size 
of High School 
Enrollment Survival Attrition % Quality Point 
N N Survival Average 
Less than 
25 1 2 33.3 1.25 
25 56 12 82.4 2.00 
50 129 14 90.2 2.12 
75 122 15 89.1 2.04 
100 188 22 89.5 1.95 
150 88 8 91.7 2.15 
200 123 17 87.9 2.15 
300 210 18 92.1 2.02 
5oo 280 14 95.2 2.28 
1000 187 10 94.9 2.50 
Mean 91.3 2.15 
over do as well or better than the mean for all the high 
school graduates with one exception, the category between 300 
and 5>00. Even though the quality point average at the end of 
the first quarter is lower for the 300 to 500 high school en­
rollment category than for some of the smaller size schools, 
more of the students of the larger schools survive than the 
average for all the students. The students who graduated 
from high schools of 200 to 300 enrollment have a lower sur-
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vival percentage at the end of the first quarter than many of 
the high schools with a lower enrollment although the quality 
point average for these same students is higher than the mean 
quality point average of all the students. Perhaps this re­
lationship indicates that there are other factors besides 
scholastic aptitude that influence which students will survive 
past the first quarter of college. 
1. Survival-attrition tendency 
Whenever the criterion being employed is dichotomized, 
the Pearson product-moment correlation can no longer be em­
ployed as a measure of the relationship between a variable 
and that criterion. In place of using the usual correlational 
techniques, biserial correlation was computed between each of 
the variables and the criterion of survival-attrition tenden­
cy. 
The coefficients of biserial correlation between each of 
the three variables and the criterion of survival-attrition 
tendency are shown in Table 12. 
With I5l6 cases all the correlations, with the exception 
of the within correlation for high school size, were signifi­
cant at the 1% level. The highest relationship was found be­
tween the high school grade point average and the criterion 
of survival-attrition tendency which was not unexpected since 
evidence from other studies has shown that high school grade 
point average is one of the better predictors of college 
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Table 12. Coefficients of Biserial Correlation between Three 
Variables and Survival-Attrition Tendency for First 
Quarter 
Variable Biserial Correlation 
Total Within Course Pattern 
High School Size 0.180 0.138 
ACS Score 0.230 0.228 
High School Grade 
Point Average 0.283 0.278 
achievement. The lowest relationship was found between high 
school size and survival-attrition, however, even this small 
correlation may be open to question due to the confounding of 
school size and course pattern since it is a commonly accepted 
fact that many of the small schools do not offer the diversity 
of courses that the larger schools offer. 
An analysis of variance of survival-attrition tendency 
among high school course patterns was computed and an F-value 
of 101.552 was obtained with 3 and 1512 degrees of freedom. 
This F-value was significant well beyond the 1% level. Thus, 
from an analysis in which high school size, ACE score and 
high school grade point average have been ignored, it appears 
that the high school pattern of courses had an influence on 
survival-attrition tendency at the end of the first quarter. 
By using the within discriminant equation it is possible, 
to predict for any given individual the chances in 100 of 
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surviving past the first quarter at Iowa State College. 
The discriminant equation when using three variables is 
V = o.o36338x1 + 0.00l50?X2 + 0.llil859xj + 0.7362^0 
whe re 
V = Sigma score 
X]_ = Index of high school size 
Xg = ACE score 
Xj = High school grade point average 
Use of this equation will result in a sigma score which, 
upon consulting a table of normal curve of unit area, will 
yield the chances in 100 of surviving past the first quarter. 
As was previously stated in an earlier chapter, the 
index of high school size makes but a small contribution to 
prediction when the effect of the confounding of high school 
size with high school course pattern is eliminated. For this 
reason another discriminant equation was developed using ACE 
score and high school grade point average. 
The discriminant equation without the use of the index 
of high school size is 
v = o.ooi999x2 + 0.116491x3 + 0.798581 
where 
V = Sigma score 
Xg = ACE score 
X^ = High school grade point average 
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A third discriminant equation was developed using ACE score 
alone and is 
V = 0.00351|.7X2 + 0.957967 
where 
V = Sigma score 
X2 = ACE score 
All of the discriminant equations will yield a sigma 
score to be found in a table of normal curve and will reveal 
the chances in 100 of a student surviving past the first 
quarter at Iowa State College. 
Because there is little justification for using the 
index of high school size as a control variable in the analy­
sis of covariance, as demonstrated by analyses made on a 
stratified sample, an analysis of covariance of survival-
attrition tendency among high school course patterns was com­
puted using ACE score and high school grade point average as 
controls. An F-value of 102.689 was obtained with 3 and 1511 
degrees of freedom which was significant well beyond the 1% 
level. When using ACE score and high school grade point 
average as controls, the high school pattern of courses influ­
ences survival-attrition at the end of the first quarter. 
Another analysis of covariance was computed using ACE 
score alone as a control. An F-value of 101.180 was obtained 
with 3 and 1512 degrees of freedom which was significant be­
yond the 1% level. When using ACE score alone as a control, 
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the high school pattern of courses affects survival-attrition 
tendency at the end of the first quarter for students enrolled 
at Iowa State College, 
Even though survival-attrition tendency was used instead 
of quality point average as a criterion with the analysis of 
covariance, it is possible to adjust the criterion in the same 
manner as when employing quality point average, although in 
place of the adjusted criterion means adjusted survival-
attrition frequencies will be obtained. The amount of re­
vision necessary is found by using the within course patterns 
discriminant equation. 
The adjusted survival-attrition frequencies for the 
various high school course patterns are shown in Table 13. 
Table 13» Actual and Expected Survival-Attrition Frequencies 
for All Students in the First Quarter 
High School Survival Attrition 
Course Pattern Actual Expected Actual Expected 
Math-Science 344 342.6 13 14.4 
College Prep. 394 392.9 38 39.1 
Vocational 434 436.5 56 53.5 
Miscellaneous 212 213.8 25 23.2 
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As expected the number of students who had the mathe­
matics-science or the college preparatory pattern that sur­
vived past the first quarter were adjusted downward while the 
number of students who had a background of vocational and 
miscellaneous courses in high school that survived were ad­
justed upward. Even after the frequencies of survival were 
adjusted to equalize the differences in ACE score and high 
school average among students in the various course patterns, 
the students with the mathematics-science background had the 
highest survival percentage as shown in Table ll|_. 
Table ll|. Actual and Adjusted Survival-Attrition Percentages 
High School Survival Attrition 
Course Pattern Actual Expected Actual Expected 
Math-Science 96.4 95.9 3.6 Lj-.l 
College Prep 91.2 90.9 8.8 9.1 
Vocational 88.5 89.1 11.5 
0^ 0
 
H
 
Miscellaneous 89.5 90.2 10.5 9.8 
Even after adjustment, however, the categories remained 
in the same relative position with the mathematics and science 
course patterns having the highest percentage of students 
surviving past the first quarter and the vocational course 
pattern having the lowest percentage survival past the first 
quarter. 
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It appears that, when achievement at the end of the first 
quarter of college is measured by survival-attrition tendency, 
the students who took 12 semesters of mathematics and science 
in high school have the best probability of surviving past 
the first quarter. Even with the students equated on the 
basis of ACE score and high school average, more students at 
Iowa State College who had 12 semesters of high school mathe­
matics and science will survive past the first quarter than 
will students who have had any other pattern of high school 
courses. 
2. Quality point average 
In an effort to ascertain if the high school pattern of 
courses had any effect upon quality point average at the end 
of the first quarter of college, analyses were computed 
using the same group of students as was employed with the 
criterion of survival-attrition tendency. As was mentioned 
earlier and is shown in Table 11 the graduates of the larger 
schools enjoy a slight advantage when college achievement is 
measured in terms of quality point average. Only the two 
largest size high school categories had graduates that 
achieved higher than the mean quality point average for all 
freshmen at the end of the first quarter. 
Pearson product-moment coefficients of correlation were 
computed between each of the three variables and the first 
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Table 15. Pro duct-Moment Correlations between Each o f the 
Three Variables and First Quarter Quality Point 
Average 
Variable 
High School Size 
ACE Score 
High School Grade 
Point Average 
Correlation 
Total Within Course Pattern 
0.158 0.043 
0.515 0.457 
0.574 0.54& 
quarter quality point average and are shown in Table 15* 
All of the coefficients were significant at the 1% level 
with the exception of the correlation between high school 
size and quality point average for within course pattern. 
The highest relationship was found between high school aver­
age and college average for both total and within. This was 
somewhat expected since other investigators have found high 
relationships to exist between high school averages and col­
lege averages. As can be seen by a comparison of Table 15 
and Table 12, the ACE score and high school average have a 
much higher relationship with college quality point average 
than with survival-attrition tendency. This, with the fairly 
low correlation between survival-attrition tendency and col­
lege quality point average, points up the fact that attrition 
in many instances mast be associated with something other 
than intellectual or scholarship factors. High school size 
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again shows the lowest relationship with the criterion as it 
did with the criterion of survival-attrition tendency. 
An analysis of variance of first quarter quality point 
average among high school course patterns was computed and an 
F-value of 47-645 was obtained with 3 and 1512 degrees of 
freedom which was significant beyond the 1% level. Thus, 
from an analysis in which high school size, ACE score and 
high school grade point average have been ignored, it appears 
that the high school pattern of courses had an influence on 
first quarter quality point average. 
By using the within course pattern regression equation, 
it is possible to predict first quarter quality point average 
for any given student. The regression equation using three 
variables is 
Y = 0.121740%! + 0.020lj.32X2 + I.2998OIX3 - Zj.,42 
where 
Y = First quarter quality point average 
X^= Index of high school size 
X2= ACE score 
X^ = High school grade point average 
Use of this equation will result in a predicted first 
quarter quality point average. 
Previous analyses suggest a small contribution to pre­
diction from the index of high school size and, for this 
reason, another equation was developed using ACE score and 
87 
high school grade point average. The regression equation for 
predicting first quarter quality point average from two vari­
ables is 
Y = 0.022081X2 + 1.29980X3 - 4.08 
where 
Y = First quarter quality point average 
Xg = ACE score 
X3 = High school grade point average 
A third regression equation was developed using ACE score 
alone and is 
Y = O.O38226X2 - 2.17 
where 
Y = First quarter quality point average 
X2 = ACE score 
The use of any of the foregoing regression equations 
will yield a predicted first quarter quality point average 
for any given student. 
As demonstrated by analyses made on a stratified sample, 
there is little justification for using the index of high 
school size as a control variable in the analysis of covari­
ance. Therefore an analysis of covariance of first quarter 
quality point average among high school course patterns was 
computed using ACE score and high school grade point average 
as controls. An F-value of 7.206 was obtained with 3 and 
1^11 degrees of freedom which was significant at the 1% level. 
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With ACE score and high school grade point average held con­
stant, the high school pattern of courses influenced first 
quarter quality point average. 
Another analysis of covariance was computed using ACE 
score alone as a control variable. An F-value of 8.035 was 
obtained with 3 and 1512 degrees of freedom, which was sig­
nificant at the I/o level. When using only ACE score as a 
control variable, the high school pattern of courses influ­
ences first quarter quality point average for students en­
rolled at Iowa State College. 
Whenever the analysis of covariance produces a signifi­
cant F-value, it is deemed advisable to adjust the criterion 
to take into account the differences in ability of the various 
stratifications of the sample. The adjusted criterion means 
for the first quarter quality point average are shown in 
Table 16. 
Table 16. Actual and Adjusted Criterion Means of Quality 
Point Average for the First Quarter of College 
High School Actual Adjusted 
Course Pattern Mean Mean 
Math-Science 2.36 2.09 
College Preparatory 2.20 2.13 
Vocational 1.99 2.14 
Miscellaneous 1.91 2.14 
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When the criterion means are adjusted to compensate for 
differences in ability and grade point average, most of the 
differences among course patterns disappear. The vocational 
and miscellaneous mean patterns become higher and the 
mathematics-science and the college preparatory means become 
lower. The vocational and miscellaneous course pattern now 
has the lowest quality point average, although the difference 
is only 0.05 of a quality point. Prom the adjusted means it 
can be concluded that there is almost no difference in 
achievement of the students with various high school prepara­
tions when ACE score and high school grade point average are 
controlled. 
B. Achievement after Five Years 
Surviving past the first quarter of college is some in­
dication of probable college graduation, however, it is no 
guarantee of eventual college graduation as evidenced by a 
percentage of 91.3 of the students of this study who survived 
past the first quarter, whereas only 44.9 percent of the stu­
dents who entered eventually graduated. Since surviving past 
the first quarter is no guarantee of graduation obviously 
there must be influencing factors which play a part in this 
attrition during all four or five years the student is en­
rolled. Locating the factors which bear on first quarter 
survival is important, but obviously it would be much more 
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meaningful to be able to predict which students will graduate 
rather than which will survive past the first quarter. It 
was for this reason that the second criterion of five year 
achievement was utilized with the same analyses that were used 
for first quarter achievement. 
The five year achievement of all Iowa students at Iowa 
State College included in this study is shown in Table 17. 
Table 17. Five Year Achievement of All Students at Iowa 
State College by Size of High School 
Enrollment Graduation 
N 
Attrition 
N 
% 
Grad 
Total 
Q.P.A. 
Less than 
25 0 3 0.0 1.25 
25 33 35 48.5 2.01 
50 55 88 38.5 2.08 
75 61 76 44.5 2.09 
100 81 129 38.6 2.03 
i5o 42 54 43.8 2.18 
200 69 71 49.3 2.14 
300 93 135 40.8 2.04 
5oo 11+6 148 49.7 2.21 
1000 100 97 50.8 2.25 
Mean 44.9 2.12 
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Again attending a large high school seems to be a slight 
advantage to the student when he comes to Iowa State College as 
evidenced by the fact that the two categories of the largest 
schools have a higher percentage of students graduating from 
college. The students who graduated from the larger schools 
also achieved higher quality point averages at Iowa State Col­
lege than students from any other size schools. The advantage 
in favor of the large high schools is not as pronounced for 
the criterion of graduation as it was for survival past the 
first quarter. This advantage in favor of the larger 
schools may be due to a number of factors which are not iden­
tified in this study. Apparently whatever gives graduates 
of the larger schools the advantage at the end of the first 
quarter carries through the four or five years they are in 
college and the graduates of the smaller schools are never 
able to catch up. As can be seen only 44*19^  of the 1516 
students included in this study graduated from Iowa State Col­
lege. Although this figure may sound low it must be remem­
bered that there were 246 of the students who entered Iowa 
State College that transferred to other schools before they 
graduated and are included in the 55.1% who did not receive 
a degree from Iowa State. Although it is true that these stu­
dents did not receive a degree from. Iowa State College it can 
probably be assumed that a few did graduate from some college. 
Thus, although only 44»9$ of the entering freshmen gradu­
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ated from Iowa State College, the total percentage of students 
who eventually graduated from college was probably higher 
than this figure. 
1. Graduation-attrition tendency 
Because the criterion of graduation-attrition tendency 
for the five year period was dichotomized,a biserial coeffi­
cient of correlation was computed to find the relationship 
between each of the three variables and the criterion. More 
confidence can probably be placed in the use of biserial 
correlation to show the relationship between the five year 
criterion and the variables than can be placed in its use for 
first quarter correlation since the criterion split is 44*9^  
graduate and 55*1$ drop is closer to the optimum $0% in each 
category for the most reliable results. The coefficients of 
biserial correlation between each of the three variables and 
the criterion of graduation-attrition tendency is shown in 
Table 18. 
Comparing the biserial correlations for graduation-
attrition tendency shown in Table 18 with the biserial corre­
lations for attrition-survival tendency for the first quarter 
shown in Table 12 reveals some differences in the relation­
ships . The size of high school which was significant for 
total for the first quarter is no longer significant. It 
appears that whatever effect high school size has on the 
first quarter attrition all but disappears by the end of five 
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'Table 18. Coefficients of Biserial Correlation between Each 
Variable and Graduation-Attrition Tendency 
Variable Biserial Correlation 
Total Within Course Pattern 
High School Size 0.079 0.002 
ACE Score O.36i 0.320 
High School Grade 
Point Average O.lj.26 O.^Oj? 
years. All the correlations, with the exception of high 
school size, were appreciably higher for graduation-attrition 
tendency than they were for the criterion of attrition-
survival tendency at the end of the first quarter. 
An analysis of graduation-attrition tendency among high 
school course patterns was computed and an F-value of 2o.6i4.O 
was obtained with 3 and 1^12 degrees of freedom. This F-
value was significant beyond the 1% level. Thus, from an 
analysis in which high school size, ACE score and high school 
grade point average have been ignored, it appears that the 
high school pattern of courses had an influence on graduation-
attrition tendency at the end of a five year period. 
By using the within course pattern discriminant equation, 
it is possible to predict for any given student the chances 
in 100 of graduating from Iowa State College. The discrimi­
nant equation using three variables is 
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V = 0.022546X1 + 0.005l48X2 + O.305913X3 - 1.600946 
whe re 
V = Sigma score 
X]_ = Index of high school size 
Xg = ACE score 
X3 = High school grade point average 
Use of this equation will result in a sigma score which, 
upon consulting a table of normal curve, will yield the 
chances in 100 of graduating. 
As has been stated in an earlier chapter, the index of 
high school size makes but a small contribution to prediction 
when the effect of the confounding of high school size with 
high school course pattern is eliminated. For this reason 
another discriminant equation was developed using ACE score 
and high school grade point average. 
The discriminant equation without the use of the index 
of high school size is 
v = 0.005453x2 + 0.350173X3 - 1.491754 
where 
V = Sigma score 
X2 = ACE score 
X3 = High school grade point average 
A third discriminant equation was developed using ACE 
score alone and is 
v = o.oioio7x2 - 1.012638 
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where 
V = Sigma score 
Xg - ACE score 
All of the foregoing discriminant equations will yield a 
sigma score to be found in a table of normal curve and will 
reveal the chances in 100 of a student graduating from Iowa 
State College. 
Because there was found to be little justification for 
using the index of high school size as a control variable in 
analysis of covariance an analysis of covariance, of gradua­
tion-attrition tendency among high school course patterns was 
computed using ACE score and high school grade point average 
as control variables. An F-value of 11.722 was obtained with 
3 and 1^11 degrees of freedom which was significant beyond 
the 1% level. When using ACE score and high school grade 
point average as controls, the high school pattern of courses 
influences graduation-attrition tendency at the Iowa State 
College. 
Another analysis of covariance was computed using ACE 
score alone as a control. An F-value of 9.915 was obtained 
with 3 and 1512 degrees of freedom which was significant be­
yond the 1% level. With ACE score held constant, the high 
school pattern of courses influences graduation-attrition 
tendency for students at Iowa State College. 
Again the criterion frequencies were adjusted to secure 
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new graduation-attrition frequencies for the various high 
school course patterns. The frequencies were adjusted by 
using the same general discriminant equation as was employed 
for adjusting the first quarter frequencies and substituting 
the appropriate values for the five year period. The adjusted 
graduation-attrition frequencies for the various high school 
course patterns are shown in Table 19. 
Table 19. Actual and Expected Graduation-Attrition Frequen­
cies for All Students after a Five Year Period 
High School Survival Attrition 
Course Pattern Actual Expected Actual Expected 
Math-Science 203 183 154 17*1-
College Preparatory 200 193 232 239 
Vocational 192 206 298 2% 
Miscellaneous 85 98 152 139 
As expected the number of students who had high school 
course patterns of mathematics-science and college preparatory 
were adjusted downward while the other two categories were 
adjusted upward. The percentage of graduation-attrition for 
each of the course patterns is shown in Table 20. 
Even after adjusting the frequencies to take into account 
differences in ACE score and high school grade point average, 
the categories remained in the same relative position with 
regard to the percentage of students graduating, i.e. the 
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Table 20. Actual and Expected Graduation-Attrition Percent­
ages for Five Year Period 
High School Graduation Attrition 
Course Pattern Actual Expected Actual Expected 
Math-Science 56.9 51.3 ij-3.1 4-8.7 
College Preparatory i}-6.3 kk.7 53.7 55.3 
Vocational 39.2 ij.2.0 60.8 58.0 
Miscellaneous 35.9 iH.il- 6^ .1 58.6 
mathematics-science pattern had the highest percent graduating 
and the miscellaneous pattern had the lowest percent graduat­
ing. 
It appears that when achievement is measured by gradua-
tion-attrition tendency the students who successfully com­
pleted 12 semesters of mathematics-science in high school 
have the best chance of graduating from college. Even when 
students have been equated on the basis of ACE scores and 
previous high school achievement, more students at Iowa State 
College with 12 semesters of mathematics-science in high 
school will graduate than will students who had any other 
pattern of high school courses. 
2. Cumulative quality point average 
In an effort to ascertain if the high school pattern of 
courses had any effect on quality point average at the end of 
a five year period,analyses were made using the same sample 
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of l5l6 students that were employed in the foregoing analyses. 
The Pearson product-moment coefficients of correlation be­
tween each of the three variables used in this study and the 
criterion of cumulative quality point average are shown in 
Table 21. 
Table 21. Pearson Product-Moment Correlations between Each 
Variable and the Cumulative Quality Point Average 
Variable 
High School Size 
ACE Score 
High School Grade 
Point Average 
Correlation 
Total Within Course Pattern 
0.090 0.035 
O.lilil 0.398 
0.567 0.544 
The correlation between high school size and cumulative 
quality point average is nonsignificant for total and very 
nearly approaches zero for within course pattern. The cor­
relation between ACE score, high school average and the cri­
terion of college quality point average are lower after five 
years than for first quarter quality point average. It ap­
pears that the effects of aptitude and high school achieve­
ment decrease the longer the student remains in college and 
some other factors, unidentified in this study, have a larger 
effect the longer a student remains in college. 
An analysis of variance of cumulative quality point 
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average among high school course patterns was computed and an 
F-value of 2l±, 797 was obtained with 3 and 1512 degrees of 
freedom which is significant beyond the 1% level. Thus, from 
an analysis in which high school size, AGE score and high 
school grade point average have been ignored, it appears that 
the high school pattern of courses had an influence on 
cumulative quality point average. 
By using the within course pattern regression equation, 
it is possible to predict a cumulative quality point average 
for any given student. The regression equation using three 
variables is 
y = 0.076436%! + 0.013313%2 + i.259090x3 - 3.34 
where 
Y = Cumulative quality point average 
- Index of high school size 
= ACE score 
X3 = High school grade point average 
In event the index of high school size is unobtainable 
for a given student, a prediction of him cumulative quality 
point average may be made, with little loss in effectiveness, 
by using ACE score and the high school grade point average. 
The regression equation for predicting cumulative 
quality point average from two variables is 
Y = 0.014348X2 + 1.172547X3 - 2.97 
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where 
Y = Cumulative Quality point average 
- ACE score 
= High school grade point average 
A third regression equation was developed using ACE 
score alone and is 
Y = 0.029931X2 - 1.36 
whe re 
Y = Cumulative quality point average 
X2 = ACE score 
The use of any of the foregoing regression equations 
will yield a predicted cumulative quality point average for 
any given student. 
Because there is little justification for using the 
index of high school size as a control variable in the 
analysis of covariance, an analysis of covariance of cumulative 
quality point average among high school course patterns was 
computed using ACE score and high school grade point average 
as controls. An F-value of 0.736 was obtained with 3 and 
l5ll degrees of freedom which was not significant. With ACE 
score and high school grade point average held constant, the 
high school pattern of courses had no influence on cumulative 
quality point average. 
Another analysis of covariance was computed using ACE 
score alone as control. An F-value of 2.089 was obtained 
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with 3 and 15>12 degrees of freedom which was not significant. 
With ACE score alone held constant,the high school pattern 
of courses had no influence on cumulative quality point 
average for students enrolled at Iowa State College. 
Only when the analysis of covariance produces a sig­
nificant F-value is there justification for adjusting the 
criterion means. Since the high school course pattern did 
not have an influence on cumulative quality point average , 
there was no justification for adjusting the criterion means. 
It appears that when all divisions at Iowa State College 
are considered together the high school pattern of courses 
has an influence on the chances of a student surviving past 
the first quarter and on the chances of a student eventually 
obtaining a degree. On the other hand it appears that the 
high school pattern of courses influences the quality point 
average a student will earn his first quarter in attendance 
at Iowa State College, but will not influence the final quali 
ty point average of the student. 
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VIII. AGRICULTURE DIVISION 
A study completed on the college as a whole is meaning­
ful, but it would be more meaningful to counselors if it 
could be ascertained if there were any significant differ­
ences or advantages of one high school course pattern over 
another for each of the divisions of Iowa State College. For 
this reason further analyses were made for each of the four 
divisions at Iowa State College. As was mentioned before the 
veterinary division was excluded because the number of cases 
would be small and there is considerable selection involved 
before the students are admitted to the Veterinary Medicine 
Division. The same criteria were employed for the Division 
of Agriculture as were employed for the analysis on the total 
college. 
The mean ACE score and mean high school grade point aver­
age for the 3kb students who matriculated in the Division of 
Agriculture in 1952 are shown in Table 22 for each of the 
high school size categories. There was only one student who 
entered the Division of Agriculture from a high school of 
less than 25 enrollment. The one student who matriculated 
from the school of less than 25 enrollment had an ACE score 
of less than 80. 
In general the same trend is apparent for the ACE scores 
for the Agriculture Division as for the total group; the 
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students from, the larger schools have the higher ACE scores. 
The high school averages for the students from the smaller 
high schools, in general, were higher than for the students 
from the larger high schools. This again suggests the possi­
bility of a different standard of grading in the smaller 
schools or the students engage in more extracurricular ac­
tivities in the larger schools and consequently have less 
time to spend on school work and earn lower grades. 
Table 22. Mean ACE Scores and High School Grade Point Average 
for Students in the Division of Agriculture by High 
School Size 
School Size N ACE Score High School 
Average 
Less than 
25 1 -90 2.38 
25 21 97 2.64 
5o 40 99 2.64 
75 47 99 2.53 
100 61 101 2.61 
150 23 104 2.59 
200 36 110 2.71 
300 k3 103 2.51 
500 49 103 2.35 
1000 23 103 2.42 
All High Schools 344 102 2.56 
loi}. 
The students who matriculated in the Agriculture Division 
have a lower mean ACE score for each school size category than 
the students in general at Iowa State College. These same 
students who enroll in the Agriculture Division also earn 
slightly lower high school averages than do the students in 
general who enroll at Iowa State College. 
The mean ACE score and mean high school grade point aver­
age for the students who graduate and the students who do not 
graduate are shown in Table 23. 
Table 23. Mean ACE Score and High School Grade Point Average 
of Students in the Division of Agriculture 
Characteristic Students 
Graduation Attrition 
(N=246) (N=198) 
Mean ACE 
Raw Score 109 96.5 
Mean High 
School Average 3*01 2.62 
As expected the students who graduate have a higher mean 
ACE score and a higher high school grade point average than 
the students who do not graduate. 
A. First Quarter Achievement 
The criteria which were used for the analyses on the 
Agriculture Division were the same as were used for the 
io5 
analyses on the total number of students. 
The first quarter achievement and size of high school of 
the 344 students enrolled in agriculture are shown in Table 
24. 
Table 24. First Quarter Achievement of Students in Agricul­
ture and Size of High School 
Enrollment Survival 
N 
Attrition 
N 
% 
Survival 
Quality 
Point 
Average 
Less Than 
25 1 0 100.0 2.00 
25 17 4 81.0 2.19 
50 34 6 85.0 2.17 
75 38 9 80.9 2.17 
100 53 8 86.9 2.27 
150 22 1 95.7 2.33 
200 33 3 91.7 2.47 
300 41 2 95.3 2.17 
500 46 3 93.9 2.17 
1000 22 1 95.7 2.30 
Mean 89.2 2.24 
There appears to be a slight advantage for the students 
who had graduated from the larger high schools as a higher 
percentage of these students survived past the first quarter. 
There was no particular advantage to graduating from a large 
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school as far as the first quarter quality point average was 
concerned. 
1. Survival-attrition tendency 
Because survival-attrition tendency is a dichotomized 
criterion, the usual Pearson product-moment correlational 
technique cannot be employed for finding the relationship be­
tween the variables and this criterion. In place of using 
the usual correlational technique, biserial coefficients of 
correlation was computed between each of the variables and 
survival-attrition tendency. The criterion split was 89.2$ 
survival and 10.8$ attrition which is within the limits 
usually regarded as necessary for the employment of this 
technique. However, it must be pointed out that there were 
only 37 students who were enrolled in agriculture who with­
drew at the end of the first quarter and since this number is 
relatively small there is a possibility that what was found 
was due to chance and if another sample were used the results 
might be somewhat different. For example there was only one 
student in the mathematics-science category who withdrew at 
the end of the first quarter. 
The coefficients of biserial correlation between each of 
the three variables and the criterion of survival-attrition 
tendency are shown in Table 25. 
With 344 cases the correlations between ACE score and 
survival-attrition tendency are significant at the 1$ level. 
10? 
Table 25. Coefficients of Biserial Correlation between Each 
Variable and Survival-Attrition Tendency for 
Agriculture 
Variable Biserial Correlation 
Total Within Course Pattern 
High School Size 0.227 0.187 
ACE Scores 0.366 0.376 
High School Grade 
Point Average 
0.172 0.177 
The coefficients between high school size and survival-
attrition were significant at t he 5$ level. The highest rela­
tionship was found between ACE scores and survival-attrition 
tendency, which is a reversal of what was found for the total 
1516 students where high school average showed the highest 
relationship with survival-attrition tendency. High school 
size appears to have a higher relationship to survival-
attrition tendency than high school grade point average. 
Again the coefficient which was found between high school size 
and survival-attrition tendency is open to some question due 
to the obvious confounding between high school size and high 
school course pattern. 
The percentage of students entering agriculture with 
each of the high school course pattern backgrounds for three 
size high school categories is shown in Table 26. 
As can be seen by an inspection of Table 26, the largest 
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Table 26. Percent of Students in Agriculture 
Course Pattern by High School Size 
and Hi gh School 
Size Math 
Science 
N=25 
Agri. 
N=92 
Collegelnu. 
Prep. Ed. 
N=?4 N=36 
Bus. 
n=32 
Hi sc. 
N=85 
Total 
N=344-
Under 
100 12.0 20.7 31.1 5.6 56.3 51.8 31.7 
100-499 48.0 76.1 47.3 22.2 28.1 34.1 47.4 
500 or 
over 40.0 3.2 21.6 72.2 15.6 14.1 20.9 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
percentage of students who enter agriculture with the mis­
cellaneous course pattern come from the small high schools, 
whereas the smallest number who enter with the mathematics-
science course pattern also come from the smaller schools. 
The largest percentage of the students who enter agriculture 
with the agriculture high school course pattern come from the 
middle sized schools which is to be expected since most of 
the schools which offer vocational agriculture are included 
in this category. A chi square was computed using the ori­
ginal values from which the percentages in Table 25 were 
calculated and a value of 85.558 was found which was signifi­
cant at the Vfo level with ten degrees of freedom. This chi 
square value demonstrates that the course pattern of the 
students' entering agriculture is a function of the size of 
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high school. 
An analysis of variance of survival-attrition tendency 
among high school course patterns was computed and an F-value 
of 9.1^9 was obtained with 5 and 338 degrees of freedom which 
was significant beyond the 1% level. Thus, from an analysis 
in which high school size, ACE score and high school grade 
point average have been ignored, it appears that the high 
school pattern of courses had an influence on survival-
attrition tendency at the end of the first quarter. 
By using the within discriminant equation it is possible 
to predict for any given student his chances in 100 of sur­
viving past the first quarter if he enrolled in the agricul­
ture division at Iowa State College. 
The discriminant equation using three variables is 
v = 0.039700x1 + 0.006684x2 + O.OHI82X3 + 0.375367 
where 
V = Sigma score 
X% = Index of high school size 
X2 - ACE score 
X3 = High school grade point average 
Use of this equation will result in a sigma score 
which, upon consulting a table of normal curve,will yield the 
chances in 100 of surviving past the first quarter. 
Previous analyses suggest a small contribution to pre­
diction from the index of high school size and for this 
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reason another discriminant equation was developed using ACE 
score and high school grade point average. The discriminant 
equation without the index of high school size is 
v = 0.007515x2 - 0.022869x3 + 0.531418 
where 
V = Sigma score 
X2 - ACE score 
X3 = High school grade point average 
A third discriminant equation was developed using ACE 
score alone and is 
v = 0.007140x2 + .511137 
where 
V = Sigma score 
X2 = ACE score 
All the foregoing discriminant equations will yield a 
sigma score to be found in a table of normal curve and will 
reveal the chances in 100 of a student who enrolled in agri­
culture surviving past the first quarter at Iowa State Col­
lege. 
Because there was little justification for using the 
index of high school size as a control variable in the analy­
sis of covariance, as demonstrated by analyses made on a 
stratified sample, an analysis of covariance of survival-
attrition tendency among high school course patterns was com­
puted using ACS score and high school grade point average as 
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controls. An F-value of 9.317 was obtained with 5 and 337 
degrees of freedom which was significant beyond the 1% level. 
When AGE score and high school grade point average are held 
constant the high school pattern of courses had an influence 
on survival-attrition tendency for students who enroll in 
agriculture. 
Another analysis of covariance was computed using ACE 
score alone as a control. An F-value of 9*359 was obtained 
with 5 and 338 degrees of freedom which was significant at 
the 1% level. When ACE score alone was used as a control, the 
high school pattern of courses affects survival-attrition 
tendency at the end of the first quarter for students enrolled 
in agriculture at Iowa State College. 
Whenever the analysis of covariance yields a significant 
F-value, it is advisable to adjust the criterion means to take 
into account the differences in ACE score and high school 
grade point average. When using the criterion of survival-
attrition tendency rather than quality point average, the num­
ber of students expected in each course pattern stratification 
is obtained rather than an adjusted quality point average for 
each course pattern stratification. The adjusted survival-
attrition frequencies for agriculture students for the first 
quarter of college are shown in Table 27. 
As expected the number of students who had the mathemat­
ics-science, agriculture and college preparatory course 
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Table 27. Actual and Adjusted Survival-Attrition Frequencies 
for Students in Agriculture for First Quarter 
Course pattern Survival Attrition 
Ac tual Adju sted Actual Adjusted 
Math-Science 2k 23 .8 1 1.2 
Agriculture 81 80 .8 11 11.2 
College Prep. 67 66 . 6 7 7-k 
Ind. Arts 3k 3k .2 2 1.8 
Business 28 28 .0 k 4.0 
Miscellaneous 73 73 .9 12 11.1 
patterns that survived were adjusted downward whereas the 
remaining three course patterns were adjusted upward. Even 
after the adjusting the frequencies to compensate for differ­
ences in ability, the students with the mathematics-science 
high school course pattern had the highest survival ratio as 
shown in Table 28. 
Even after adjustment the categories remained in the same 
relative position with the mathematics-science course pattern 
having the highest percent survival and the miscellaneous 
course pattern having the lowest percent survival. 
It appears, that when achievement at the end of the first 
quarter is measured in terms of survival-attrition tendency, 
the students in agriculture who had a high school course pat­
tern of mathematics-science have the best chance of surviving 
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Table 28. Actual and Adjusted Survival-Attrition Percentages 
Course Pattern Survival Attrition 
Actual Adjusted Actual Adjusted 
Math-Science 96 .0 95. 2 4.0 4.8 
Agriculture 88 .0 87. 8 12.0 12.2 
College Prep. 90 .5 90. 0 9.5 
o
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Ind. Arts 94 •k 95. 0 5.6 5.0 
Business 8? .5 87. 5 12.5 12.5 
Miscellaneous 85 .9 86. 9 i4.i 13.1 
past the first quarter. 
2. Quality point average 
To ascertain if the high school pattern of courses had 
any significant effect upon grades at the end of the first 
quarter of college, analyses were computed using data on the 
3»|)| students who enrolled in the Division of Agriculture. 
Pearson product-moment coefficients of correlation were 
computed between each of the three variables and the first 
quarter quality point average and are shown in Table 29. 
The coefficients between ACE score, high school average 
and the criterion of first quarter quality point average are 
significant at the 1% level. The coefficient of correlation 
between high school size and first quarter quality point 
average for total was significant at the 5$ level, whereas 
114 
Table 29. Product-Moment Correlations between Each of the 
Three Variables and First Quarter Quality Point 
Average 
Variable Correlation Coefficients 
Total Within Course Pattern 
High School Size 0.064 -0.016 
ACE Score 0.536 0.517 
High School Grade 0.564 0.553 
Point Average 
the coefficient between high school size and first quarter 
quality point average for within course pattern was not sig­
nificant. It is interesting to note that the correlation 
between high school size and first quarter quality point 
average for within course pattern is negative. This would 
suggest that the graduates of the smaller high schools tend 
to have higher quality point averages for the first quarter 
of college. This relationship, however, is so small as to be 
nonsignificant. Again the highest relationship was found be­
tween high school grade point average and first quarter quality 
point average which indicates that the students who earn the 
higher grades in high school do likewise in college. With the 
students in the Agriculture Division, as with all the students 
at Iowa State College, there is a confounding of high school 
course pattern with high school size. 
An analysis of variance of first quarter quality point 
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average among high school course patterns was computed and an 
F-value of 2.602 was obtained with 5 and 338 degrees of free­
dom which was significant at the 5$ level. Thus, from an 
analysis in which hi$i school size, ACE score and high school 
grade point average have been ignored, it appears that the 
high school pattern of courses had an influence on first 
quarter quality point average. 
By using the within course pattern regression equation, 
it is possible to predict first quarter quality point average 
for any given student. The regression equation using three 
variables is 
Y = 0.0368l5%i + 0.02^002X2 + 1.052039X3 - 3.04 
where 
Y = First quarter quality point average 
%1 = Index of high school size 
%2 - ACE score 
X3 = High school grade point average 
Previous analyses suggest a small contribution to predic­
tion from the index of high school size and, for this reason, 
another equation was developed using ACE score and high school 
grade point average. The regression equation for predicting 
first quarter quality point average with two variables is 
y = 0 .024773%2 + 1.020462%3 - 2.90 
where 
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Y = First quarter quality point average 
%2 = ACE score 
X3 = High school grade point average 
A third regression equation was developed using ACS 
score alone and is 
Y = 0.041512X2 - 1.99 
wlie re 
Y = First quarter quality point average 
Xg = ACE score 
Use of the foregoing regression equations will yield a 
predicted first quarter quality point average for any given 
student. 
As was demonstrated by analyses made on a stratified 
sample, there is little justification for using the index of 
high school size as a control variable with analysis of co-
variance. Therefore, an analysis of covariance of first 
quarter quality point average among high school course pat­
terns was computed using ACE score and high school grade 
point average as controls. An F-value of O.8I4.O was obtained 
with 5 and 337 degrees of freedom which was not significant. 
Thus, with ACE score and high school grade point average held 
constant, the high school pattern of courses had no influence 
on first quarter quality point average for students enrolled 
in agriculture. 
Another analysis of covariance was computed using ACE 
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score alone as a control. An F-value of 0.728 was obtained 
with 5 and 338 degrees of freedom which was not significant. 
When using ACE score as a control, the high school pattern of 
courses did not influence first quarter quality point average. 
Whenever the analysis of covariance yields a nonsignifi­
cant F-value, there is no justification for adjusting the cri­
terion means. Consequently no attempt was made to adjust the 
first quarter quality point averages for the various high 
school course patterns. 
It would appear, that for the criterion of first quarter 
quality point average in the Division of Agriculture at Iowa 
State College, there is no one high school course pattern that 
assures a higher first quarter quality point average than any 
other. The differences that were attributable to high school 
course pattern for the total group of freshmen were not ap­
parent when considering students in the Division of Agricul­
ture alone. 
B. Achievement after Five Years 
Surviving past the first quarter in the Agriculture 
Division is an indication of eventual graduation; however, it 
is no guarantee as evidenced by the fact that only lj.2.i|. per­
cent of the students who enrolled in the Division of Agricul­
ture eventually graduated. Obviously there are factors which 
influence students during the entire period in which they are 
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enrolled at Iowa State College. Identifying some of the fac­
tors that influence survival past the first quarter is im­
portant, but identifying some of the factors which influence 
probable graduation would be even more meaningful. Again for 
the Division of Agriculture, as for the total group of stu­
dents at Iowa State College, analyses were made using the 
same variables that were employed with the first quarter 
achievement to try and identify some of the factors that in­
fluence graduation. 
The five year achievement of the students enrolled in 
the Division of Agriculture is shown in Table 30. 
For the students enrolled in agriculture graduating from 
the larger schools seems to be of no particular advantage 
either in the percent who graduate from college or in the 
cumulative quality point average. The students from the 
smaller schools earn higher quality point averages in the 
Division of Agriculture than do students who graduate from 
large high schools although the difference is slight. The 
small high schools in Iowa are usually classified as rural 
high schools and perhaps being from a rural area is an ad­
vantage for students enrolled in agriculture. 
1. Graduation-attrition tendency 
Because the criterion of graduation-attrition tendency 
for the five year period was dichotomized, a biserial coeffi-
119 
Table 30. Five Year Achievement of Students in the Division 
of Agriculture by High School Size 
Enrollment Graduation Attrition % Total Quality 
N N Graduate Point Average 
Less than 
25 0 1 00.0 1.25 
25 11 10 52.4 2.04 
50 12 28 30.0 1.90 
75 20 27 42.6 1.97 
100 27 34 44.3 2.05 
150 11 12 47.8 2.18 
200 18 18 5o.o 2.22 
300 17 26 39.5 1.96 
5oo 20 29 40.8 1.92 
1000 10 13 43.5 1.92 
Mean 42«4 2.01 
cient of correlation was computed to find the relationship be­
tween each of the three variables and the criterion. More 
confidence can probably be placed in the use of biserial cor­
relation to show the relationship between the five year cri­
terion and the variables than can be placed in its use for 
first quarter correlation since the criterion split of 42.4 
percent graduate and 57.6 percent withdraw is closer to the 
optimum £>0 percent in each category for the most reliable 
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Table 31. Coefficients of Biserial Correlation between Each 
Variable and Graduation-Attrition Tendency 
Variable Biserial Correlation 
Total Within Course Pattern 
High School Size 0.010 -0.007 
ACE Scores 0.404 0.389 
High School Grade 
Point Average 0.469 0.427 
results. 
The coefficients of biserial correlation between each of 
the three variables and the criterion of graduation-attrition 
tendency is shown in Table 31. 
The biserial correlation between high school size and 
graduation-attrition tendency has decreased to the point of 
being nonsignificant. The relationship of the high school 
grade point average to graduation-attrition tendency was 
higher than the relationship between high school grade point 
average and survival-attrition tendency for the first quarter. 
The relationship between ACE scores for graduation-attrition 
tendency was not much different from the relationship of ACE 
scores and first quarter survival-attrition tendency. 
An analysis of variance of graduation-attrition tendency 
among high school course patterns was computed and an F-value 
of 1.8l8 was obtained with 5 and 338 degrees of freedom which 
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was not significant. Thus, from an analysis in which high 
school size, ACE score and high school grade point average 
have been ignored, it appears that the high school pattern 
of courses had no influence on graduation-attrition tendency 
for students enrolled in agriculture. 
By using the within course pattern discriminant equation, 
it is possible to predict for any given student the chances 
in 100 of graduating. The discriminant equation using three 
variables is 
V = 0.020866%i + 0.006312X2 + O.399283X3 - 1.556135 
where 
V = Sigma score 
Xi = Index of high school size 
Xg = ACE score 
Xg = High school grade point average 
It has been found that the index of high school size 
makes but a small contribution to prediction when the effects 
of the confounding of high school size with high school course 
pattern is eliminated. For this reason another discriminant 
equation was developed using ACE score and high school grade 
point average. The discriminant equation without the use of 
high school size is 
v - 0.006749x2 * 0.381386X3 - 1.474118 
where 
V = Sigma score 
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With ACE score alone held constant» the high school pattern of 
courses had no influence on graduation-attrition tendency for 
students enrolled in agriculture. 
Since the analysis of covariance did not yield a signifi­
cant P-value, there was no justification for adjusting the 
graduation-attrition frequencies. It would appear that when 
achievement is measured in teras of graduation-attrition 
tendency there is no advantage in having one type of high 
school pattern over any other as far as students enrolled in 
agriculture are concerned. 
2. Quality point average 
To ascertain if the high school pattern of courses had 
any influence on cumulative quality point average in agricul­
ture at the end of a five year period, analyses were computed 
using the data available on the 3kk- students who enrolled in 
agriculture in 1952. 
Pearson product-moment coefficients of correlation were 
computed between each of the variables and the cumulative 
quality point average and are shown in Table 32. 
From the information shown in Table 32 it appears that 
the students from the smaller schools earn slightly higher 
cumulative quality point averages as evidenced by the small 
negative coefficients of correlation between the index of 
high school size and quality point average. Neither of these 
coefficients, however, are significantly different from zero. 
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variables is 
Y = o.o3314.73XX + 0.017859X2 + 1.211629X3 - 3.Oit. 
where 
Y = Cumulative quality point average 
X]_ = Index of high school size 
X2 = ACE score 
X3 = High school grade point average 
Previous analyses suggest a small contribution to predic­
tion from the index of high school size and, for this reason, 
another equation was developed using ACE score and high school 
grade point average. The regression equation for predicting 
cumulative quality point average from two variables is 
Y = O.OI8559X3 + I.I82908X3 - 2.91 
where 
Y = Cumulative quality point average 
Xg — ACE score 
X3 = High school grade point average 
Another regression equation was developed using ACE 
score alone and is 
Y = 0.037964X2 - 1.86 
where 
Y = Cumulative quality point average 
X2 = ACE score 
Use of any of the foregoing regression equations will 
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result in a predicted cumulative quality point average for 
any given student. 
Because there is little justification for using the 
index of high school size as a control variable in the analy­
sis of covariance, an analysis of covariance of cumulative 
quality point average among high school course patterns was 
computed using ACE score and high school grade point average 
as controls. An P-value of 0.367 was obtained with £ and 337 
degrees of freedom which was not significant. With ACE score 
and high school grade point average held constant, the high 
school course pattern had no influence on cumulative quality 
point average of students enrolled in agriculture. 
Another analysis of covariance was computed using ACE 
score alone as a control. An F-value of 0.227 was obtained 
with 3 and 338 degrees of freedom which was not significant. 
With ACE score alone held constant, the high school pattern 
of courses had no influence on cumulative quality point aver­
age of students enrolled in agriculture at Iowa State College. 
Whenever the analysis of covariance yields an F-value 
which is nonsignificant, there is no justification for adjust­
ing the criterion means. Consequently no attempt was made to 
adjust the cumulative quality point averages. 
It appears from the data available in this study that 
the high school pattern of courses has an influence on first 
quarter survival-attrition tendency, but not on first quarter 
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quality point average in agriculture. The influence that the 
high school course pattern exerts on first quarter survival-
attrition tendency has disappeared by the time the agriculture 
student graduates as the pattern no longer has an influence 
on either graduation-attrition tendency or cumulative quality 
point average. 
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IX. HOME ECONOMICS DIVISION 
The mean ACE score and high school grade point average 
for the 333 students enrolled in home economics is shown in 
Table 33 for each of the high school categories. 
As can be seen by a comparison of Table 33 with Table 8, 
the students in home economics enter with higher grade point 
averages than the students in general at Iowa State College. 
Table 33• Mean ACE Score and High School Grade Point Average 
for Students in Home Economics by High School Size 
School Size N ACE 
Score 
High School 
Average 
Less than 
2$ 0 — — 
25 16 105 3.46 
50 30 108 3.38 
75 28 103 3.26 
100 48 104 3.16 
150 20 109 3.22 
200 34 108 2.92 
300 45 109 3.16 
5oo 56 118 3.11 
1000 56 114 3.13 
All High Schools 333 110 3.18 
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The mean ACE scores, however, are lower for the home econom­
ics students than for students in general at Iowa State Col­
lege. For home economics there is not as definite a trend 
for the graduates of the large schools to have higher ACS 
scores as for students in general; however, the tendency for 
the graduates of the smaller high schools to have higher high 
school averages is about the same for home economics students 
as for students in general. It appears that there may be a 
different standard of grading for girls between the large 
schools and the small. 
The students who ultimately graduate in home economics 
should have a higher mean high school grade point average and 
a higher mean ACE score than students who do not graduate. 
This fact can be seen by an inspection of Table 34» The stu­
dents who graduate average 13 points higher on ACE scores than 
students who do not. These same students, who graduate, aver­
age more than one-half a letter grade higher on the high 
school grade point average than the students who do not gradu­
ate. 
Table 34* Mean ACE Score and High School Grade Point Average 
of Students in Home Economics 
Characteristic 
Students 
Graduation Attrition 
(N=l52) (N=l8l) 
Mean ACE Score 117 104 
Mean High 
3.54 2.98 School Average 
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A. First Quarter Achievement 
Again with the home economics students, as with the total 
group of students, the criterion of first quarter achievement 
was used as a measure of college success. With the students 
enrolled in home economics, however, the criterion of first 
quarter survival-attrition tendency was not used because the 
percentage of survival-attrition was such as to make the 
computations of doubtful validity. There were only 3.9 per 
cent of the students who initially enrolled in home economics 
who did not return to start the second quarter of college. As 
was mentioned earlier when the criterion split drops appreci­
ably below 10$ in one of the categories, the assumptions un­
derlying the use of biserial correlation are no longer tenable. 
For this reason and because two of the course patterns had 100 
percent survival past the first quarter, the criterion of 
attrition-survival tendency was not employed for students in 
home economics. 
The criterion of first quarter grade point average was 
used, however, for the analysis of home economics students as 
it was with all other divisions. The first quarter achieve­
ment of the 333 students enrolled in home economics is shown 
in Table 35» 
The students in home economics have the highest survival 
percentage past the first quarter of any of the divisions. 
These same students also have the highest first quarter col-
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Table 35» First Quarter Achievement of Students Enrolled in 
Home Economics and Size of High School 
Enrollment Survival 
N 
Attrition 
N 
% 
Survival 
Quality Point 
Average 
Less than 
25 - - -
25 14 2 87.5 2.22 
50 29 1 96.7 2.30 
75 27 1 96.4 2.16 
100 45 3 93.8 2.09 
i5o 20 0 100.0 2.35 
200 31 3 91.2 2.16 
300 a 1 97.8 2.41 
500 55 1 98.9 2.57 
1000 55 1 98.2 2.49 
320 13 96.1 2.34 
lege quality point average of any other group studied. There 
is a tendency for the students from the larger schools to have 
higher first quarter averages than students from the smaller 
schools. These same students from the larger schools also have 
slightly higher AGE scores than students from the smaller 
schools. 
1. Quality point average 
Although there were not enough students who withdrew from 
home economics at the end of the first quarter to use the 
criterion of survival-attrition tendency, the criterion of 
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Table 36.  Product-Moment Correlations between Each of the 
Three Variables and First Quarter Quality Point 
Average 
Variable Correlation Coefficients 
Total Within Course Pattern 
High School Size 0.176 0.080 
ACE Scores 0.622 0.598 
High School Grade 
Point Average 0.483 0.462 
first quarter quality point average was employed in an at­
tempt to ascertain if the high school course pattern had any 
effect on first quarter grades for students enrolled in home 
economics. 
Pearson product-moment coefficients of correlation were 
computed between each of the three variables and the first 
quarter quality point average and are shown in Table 36. 
All of the coefficients are significant at the 1% level 
with the exception of the within correlation for high school 
size. The highest relationship was found between ACE score 
and first quality point quarter average. This was different 
than what was found for agriculture and for all the students 
as a group where the highest relationship was found between 
high school grade point average and first quarter college 
average. It appears that in home economics the ACE score 
might be a better indicator of first quarter achievement than 
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Table 37. Percentage 
Pattern by 
of Students 
School Size 
in Home Economics and Course 
Size Math 
Science 
N=22 
Home 
Be 
N=49 
College 
Prep. 
N=l53 
Business 
N=78 
Misc. 
N=3l 
Total 
N=333 
Under 
100 0.0 30.6 10.5 39.7 38.7 22.2 
100-499 54.5 5i.o 38.6 43.6 54.8 44.2 
500 or 
more 45.5 18.4 50.9 16.7 6 .5  33.6 
Total 100.0 100.0 100.0 100.0 100.0 100.0 
high school grade point average. 
The percentage of students entering home economics with 
each of the high school course pattern backgrounds is shown 
in Table 37.  
There were no students who entered home economics at Iowa 
State College from high schools of under 100 who had the 
mathematics-science course pattern. The largest number of 
home economics students with the miscellaneous course pattern 
came from the middle sized schools. However, the smallest 
number of students who enter with the miscellaneous course 
pattern come from the larger schools. The single high school 
course pattern taken by the largest number of students who en­
ter home economics was the college preparatory pattern, whereas 
the pattern taken by the fewest students was the mathematics-
science pattern. The largest percentage of students who enter 
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home economics with college preparatory high school pattern 
come from the larger schools. A chi square was computed 
using the original values from which the percentages in Table 
37 were obtained. A chi square value of 64*969 was obtained 
which was significant at the 1% level with eight degrees of 
freedom. Thie chi square value demonstrates that the course 
pattern of the students entering home economics is a function 
of the size of high school. 
An analysis of variance of first quarter quality point 
average among high school course patterns was computed and 
an F-value of 6.175 "was obtained with 4 and 328 degrees of 
freedom which was significant at the 1% level. Thus, from an 
analysis in which high school size, ACE score and high school 
grade point average are ignored, it appears that the high 
school pattern of courses had an influence on first quarter 
quality point average. 
By using the within course pattern regression equation 
it is possible to predict first quarter quality point average 
for any given student. The regression equation using three 
variables is 
Y = 0.080483Xi + 0.035416X2 + 0.721308X3 - 4.21 
where 
Y = First quarter quality point average 
Xj = Index of high school size 
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Xg = AGE score 
X3 = High school grade point average 
Previous analyses suggest a small contribution to predic­
tion from the index of high school size and, for this reason, 
another equation was developed using AGE score and high school 
grade point average. The regression equation for predicting 
first quarter quality point average with two variables is 
Y = 0.037346X2 + 0.629539X3 - 3.77 
where 
Y = First quarter quality point average 
X2 = ACE score 
X3 = High school grade point average 
A third regression equation was developed using ACE 
score alone and is 
Y = 0.045622X2 - 1.68 
where 
Y = First quarter quality point average 
X2 = ACE score 
Use of the foregoing regression equations will yield a 
predicted first quarter quality point average for any given 
student. 
As was demonstrated by analyses made on a stratified 
sample, there is little justification for using the index of 
high school size as a control variable with analysis of co-
variance among high school course patterns. Therefore, an 
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analysis of covariance of first quarter quality point average 
was computed using ACE score and high school grade point 
average as controls. An F-value of 1.873 was obtained with 
If. and 327 degrees of freedom which was not significant. 
Thus, with ACE score and high school grade point average held 
constant, the high school pattern of courses had no influence 
on first quarter quality point average for students enrolled 
in home economics. 
Another analysis of covariance was computed using ACE 
score alone as a control. An F-value of 2.080 was obtained 
with I4. and 328 degrees of freedom which was not significant. 
When using ACE score alone as a control, the high school pat­
tern of courses did not influence first quarter quality point 
average. 
Whenever the analysis of covariance yields a nonsignifi­
cant F-value, there is no justification for adjusting the 
criterion means. Consequently, no attempt was made to adjust 
the first quarter quality point average of the students in 
home economics for the various high school course patterns. 
It appears, that when using the first quarter quality 
point average in home economics as a criterion, there is no 
one high school pattern of courses that will assure a higher 
college quality point average than any other. The differ­
ences which were apparent for all students at Iowa State Col­
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lege are not apparent when considering only students enrolled 
in home economics. 
Be Achievement after Five Years 
Surviving past the first quarter of college is an indi­
cation of probable college graduation, however, it is no 
guarantee of graduation as evidenced by the fact that of the 
333 students who enrolled in home economics 152 or only 45.6 
percent eventually graduated from Iowa State College. There 
are factors which influence the students in hoire economics 
during the entire time from enrolling until leaving college. 
There is one factor unique to women which may play a role in 
the number of students who do not eventually graduate. This 
factor is marriage. There are some women who get married 
while in college and although many continue on in school and 
ultimately graduate, there are some who do not. The exact 
number who drop out of school after marriage is not known, 
but it seems safe to assume that a number of the women who 
leave college do so for this reason. 
The five year achievement of the students enrolled in 
home economics is shown in Table 38. 
For the students enrolled in home economics, there seems 
to be a very slight advantage in graduating from one of the 
larger high schools. A larger percentage of the students who 
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Table 38• Five Year Achievement of Students Enrolled In Home 
Economics by High School Size 
Enrollment Graduation Attrition % Total Quality 
N N Graduate Point Average 
Less than 
25 - - - -
25 8 8 50.0 2.31 
50 14 16 46.7 2.42 
75 11 17 39.3 2.25 
100 19 29 39.6 
CXI 
150 7 13 35.0 2.33 
200 13 21 38.2 2.21 
300 21 24 46.7 2.50 
5oo 28 28 50.0 2.57 
1000 31 25 55.4 2.45 
Mean 45.6 2.38 
graduated from the larger high schools graduate in home 
economics at Iowa State College and they earn slightly higher 
quality point averages. The students in home economics who 
earn the highest grades had a high school course pattern with 
the major emphasis on mathematics-science. It is interesting 
to note that the high school size categories with the lowest 
percent of students graduating seem to be in the middle size 
range, specifically from 50 enrollment to 200 enrollment. 
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1. Graduation-attrition tendency 
Because the criterion of graduation-attrition tendency 
for the five year period was dichotomized, a biserial coeffi­
cient of correlation was computed to find the relationship 
between each of the three variables and the criterion. The 
coefficients of biserial correlation between each of the 
three variables and the criterion of graduation-attrition 
tendency are shown in Table 39. 
Table 39. Coefficients of Biserial Correlation between Each 
Variable and Graduation-Attrition Tendency 
Variable 
High School Size 
ACE Scores 
High School Grade 
Point Average 
Biserial Correlation 
Total Within Course Pattern 
0.099 0.019 
0.401 0.373 
0.471 0.460 
With the criterion of graduation-attrition tendency, the 
high school grade point average seems to have the highest 
relationship. With 333 cases, both of the correlations be­
tween high school size and graduation-attrition tendency are 
not significant. The other correlations are all significant 
at the level. 
An analysis of graduation-attrition tendency among high 
school course patterns was computed and an F-value of 2.313 
i4o 
was obtained with 4 and 328 degrees of freedom which was not 
significant. Thus, from an analysis in which high school 
size, ACE score and high school grade point average have been 
ignored, it appears that the high school pattern of courses 
had no influence on graduation-attrition tendency for students 
enrolled in home economics. 
By using the within course pattern discriminant equation, 
it is possible to predict for any given student the chances in 
100 of graduating. The discriminant equation using three 
variables is 
v = 0.037149%! + 0.005371x2 + 0.493175x3 - 2.213796 
where 
V = Sigma score 
Xi = Index of high school size 
X2 = ACE score 
X3 = High school grade point average 
It has been found that the index of high school size 
makes but a small contribution to prediction when the effects 
of the confounding of high school size with high school 
course pattern have been eliminated. For this reason another 
discriminant equation was developed using ACE score and high 
school grade point average. The discriminant equation with­
out the use of high school size is 
v = 0.006262x2 + 0.450817x3 - 2.012887 
where 
lip. 
V = Sigma score 
%2 - ACE score 
x3 = High school grade point average 
Another discriminant equation was developed using ACE 
score alone and is 
V = 0.012188x2 - 1.231146 
where 
V = Sigma score 
X2 = ACE score 
All of the foregoing discriminant equations will yield 
a sigma score to be found in a table of normal curve which 
will reveal the chances in 100 of a student who has enrolled 
in home economics graduating from Iowa State College. 
Because there was found to b e little justification for 
using the index of high school size as a control variable in 
the analysis of covariance an analysis of covariance of 
graduation-attrition tendency among high school course pat­
terns was computed using ACE score and high school grade 
point average as controls. An F-value of 1.000 was obtained 
with 4 and 327 degrees of freedom which was not significant. 
When using ACE score and high school grade point average as 
controls^  the high school course pattern had no influence on 
graduation-attrition tendency. 
Another analysis of covariance was computed using ACE 
score alone as a control. An F-value of 1.062 was obtained 
lij.2 
with 1). and 328 degrees of freedom which was not significant. 
With ACE score alone held constant, the high school pattern 
of courses had no influence on graduation-attrition tendency 
for students enrolled in home economics. 
Since the analysis of covariance did not yield a sig­
nificant F-value, there was no justification for adjusting the 
graduation-attrition frequencies. It would appear that when 
achievement is measured in terms of graduation-attrition 
tendency there is no advantage in having one type of high 
school course pattern over any other in so far as students 
enrolled in home economics are concerned. 
2. Quality point average 
To ascertain if the high school pattern of courses had 
any influence on cumulative quality point average in home 
economics at the end of a five year period analyses were com­
puted using the data available for the 333 students who en­
rolled in home economics in 195>2. 
Pearson product-moment coefficients of correlation were 
computed between each of the variables and the cumulative 
quality point average and are shown in Table L|.0. 
The correlations between high school size and cumulative 
quality point average were not significant. However, all the 
other coefficients were significant at the 1% level. The ACE 
score has the highest relationship with quality point 
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Table Product-Moment Correlations between Each of the 
Three Variables and Cumulative Quality Point 
Average 
Variable Correlation Coefficients 
Total Within Course Pattern 
High School Size 0.129 0.040 
ACE Scores 0.561 0.537 
High School Grade 
Point Average 0.543 0.526 
average, whereas the high school grade point average had the 
highest relationship with graduation-attrition tendency. 
An analysis of variance of cumulative quality point 
average among high school course patterns was computed and an 
F-value of 6.617 was obtained with 4 and 328 degrees of free­
dom. which was significant at the 5% level. Thus, from an 
analysis in which high school size, ACS score and high school 
grade point average were not considered, it appears that the 
high school pattern of courses had an influence on cumulative 
quality point average for students enrolled in home economics. 
By using the within course pattern regression equation 
it is possible to predict a cumulative quality point average 
for any given student. The regression equation using three 
variables is 
Y = 0.073088Xi + 0.022856X2 + O.95846IX3 - 3.51 
where 
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Y = Cumulative quality point average 
= Index of high school size 
%2 = ACE score 
X3 = High school grade point average 
Previous analyses suggest a small contribution to predic­
tion from the index of high school size and, for this reason, 
another equation was developed using ACE score and high school 
grade point average. The regression equation for predicting 
cumulative quality point average from two variables is 
Y =- 0.0246087x2 + 0.875124X3 - 3.11 
where 
Y = Cumulative quality point average 
X2 = ACE score 
x3 = High school grade point average 
Another regression equation was developed using ACE 
score alone and is 
Y = 0.0361122X2 - 1.59 
where 
Y = Cumulative quality point average 
Xg = ACE score 
Use or any of the foregoing regression equations will 
result in a predicted cumulative quality point average for 
any given student. 
Because there is little justification for using the 
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Index of high school size as a control variable in the analy­
sis of covariance an analysis of covariance, of cumulative 
quality point average among high school course patterns was 
computed using ACE score and high school grade point average 
as controls. An F-value of 3*106 was obtained with 4 and 
32? degrees of freedom which was significant at the level. 
With ACE score and high school grade point average held 
constant the high school pattern of courses influenced the 
cumulative quality point average for students enrolled in 
home economics. 
Another analysis of covariance was computed using ACE 
score alone as a control. An F-value of 3*373 was obtained 
with 4 and 328 degrees of freedom which was significant at 
the 5% level. With ACE score alone held constant, the high 
school pattern of courses influenced the cumulative quality 
point average of students enrolled in home economics at Iowa 
State College. 
Whenever the analysis of covariance yields a significant 
F-value, the criterion means should be adjusted to compensate 
for differences in ACE score and high school grade point 
average between the various course patterns. The actual and 
adjusted criterion means for the five year cumulative aver­
ages are shown in Table 41* 
The criterion means for the mathematics-science course 
pattern and the college preparatory course pattern were 
146 
Table 1|JL• Actual and Adjusted Means of Quality Point Average 
for the Five Year Period 
High School Actual Adjusted 
Course Pattern Mean Mean 
Math-Science 2.91 2.61 
Home Economics 2.23 2.40 
College Prep. 2.46 2.39 
Business 2.18 2.24 
Miscellaneous 2.40 2.43 
adjusted downward, whereas the means of the other patterns 
were adjusted upward. Even after adjusting, the students who 
had taken the mathematics-science pattern in high school had 
the highest mean quality point average at the end of five 
years. The students who earned the lowest quality point aver­
ages had taken business courses in high school. It appears 
that a high school preparation that includes six or eight 
semesters of business courses is poor preparation for entering 
home economics at Iowa State College. 
The high school course pattern does not have as much ef­
fect on achievement in home economics as in some of the other 
divisions at Iowa State College; however, there is some in­
fluence attributable to high school course pattern when 
achievement is measured by quality point average after a five 
year period. 
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X. SCIENCE DIVISION 
The mean ACS scores and mean high school grade point 
average for the 217 students included in this study who 
matriculated in the Division of Science in 19^ 2 are shown in 
Table ij.2 for each of the high school size categories. There 
were no students who matriculated in science from high schools 
of less than 25 enrollment. 
The trend for the graduates from the larger high schools 
to have higher ACE scores is apparent for students in science 
as for the other divisions at Iowa State College. The stu­
dents from the largest size schools have the highest ACE 
scores. There is a very slight tendency for the students 
from the smaller size high schools to enter Iowa State College 
with higher high school averages. This tendency for the 
students from the smaller high schools to earn higher high 
school grades suggests the possibility of a different standard 
of grading in the smaller high schools than in the larger 
high schools or the students engage in more extracurricular 
activities in the larger schools and consequently have less 
time to spend on school work. 
The students who matriculated in science have slightly 
higher mean ACE scores than the students in general at Iowa 
State College. These same students who enroll in science 
also earn slightly higher high school averages than the 
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Table 1j.2. Mean ACE Score and High School Grade Point Average 
for Students in Science by High School Size 
School Size N ACE Scores High School 
Average 
Less than 
25 - - -
25 8 114 2.66 
50 21 106 2.94 
75 19 116 3.01 
100 32 109 2.78 
150 8 115 2.85 
200 14 118 2.74 
300 28 118 2.65 
500 49 116 2.72 
1000 38 124 2.84 
All High Schools 217 116 2.79 
students in general at Iowa State College. 
The mean ACE scores and mean high school grade point 
averages for the students who graduated and for the students 
who did not graduate are shown in Table I4.3. 
As expected the students who graduate have higher ACE 
scores and higher high school averages than the students who 
do not. It is interesting to note that the students who do 
not graduate in science have a higher mean ACE score than the 
students who graduate in agriculture, whereas the high school 
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Table 1+3 • Mean AGE Score and High School Grade Point Average 
of Students in Science 
Students 
Characteristic Graduation Attrition 
N=80 N=137 
ACE Scores 125 110 
High School Average 3-Olj. 2.62 
grade point average for the students who do not graduate is 
identical for the two divisions. 
A. First Quarter Achievement 
The same criteria which were used for the analyses within 
other divisions were used for the analyses within the Science 
Division. These criteria were survival-attrition tendency 
and first quarter quality point average. 
The first quarter achievement and size of high school of 
the 21? students enrolled in science are shown in Table Ijl}.. 
The students from the two largest high school size cate­
gories earn the highest first quarter quality point averages. 
The largest high school size category also has the highest 
percentage of students surviving past the first quarter. 
1. Survival-attrition tendency 
Because survival-attrition tendency is a dichotomized 
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Table ijij.. First Quarter Achievement of Students in Science 
and High School Size 
Enrollment Survival Attrition % Quality Point 
N N Survival Average 
Less than 
25 -
25 6 
50 17 
72 16 
100 31 
150 7 
200 9 
300 25 
500 kl 
1000 37 
Mean 
2 72.0 1.63 
k 81.0 2.13 
3 84.2 2.09 
1 96.9 1.76 
1 87.2 2.06 
5 64.3 1.20 
3 89.3 1.70 
2 92.9 2.20 
1 97.4 2.22 
89.8 2.09 
criterion the usual Pearson product-moment correlational 
technique cannot be employed for finding the relationship 
between the variables and this criterion. In place of using 
the usual correlational technique, a biserial coefficient of 
correlation was computed between each of the variables and 
survival-attrition tendency. The criterion split was 89.8# 
survive and 10.2# attrition which is within the limits usually 
regarded as necessary for the employment of this technique. 
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Table 45* Coefficients of Biserial Correlation between Each 
Variable and Survival-Attrition Tendency for First 
Quarter for Students Enrolled in Science 
Variable Biserial Correlation 
Total Within Course Pattern 
High School Size 0.230 0.182 
ACE Score 0.300 0.274 
High School Grade 
Point Average 0.235 0.232 
However, it must be pointed out that there were only 22 stu­
dents who did not survive past the first quarter. Since this 
number was small there were a small number of cases in some 
of the course pattern stratifications. For example the 
mathematics-science pattern had only two students who withdrew 
at the end of the first quarter. 
The coefficients of biserial correlation between each of 
the three variables and the criterion of survival-attrition 
tendency are shown in Table 45• 
With 217 cases the correlation between high school size 
and survival-attrition tendency for total was significant at 
the 5# level. The correlation between high school size and 
survival-attrition tendency for within course pattern was not 
significant* The coefficient between ACE score and survival-
attrition tendency for total was significant at the 1% level, 
whereas the coefficient between ACE score and survival-
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attrition tendency for within course pattern was significant 
at the %% level. Both of the coefficients between high 
school grade point average and survival-attrition tendency 
were significant at the level. It appears that when course 
pattern is not considered the high school size has a definite 
relationship to survival-attrition, but when the course pat­
tern is considered the high school size is no longer signifi­
cantly related to survival-attrition tendency, ACE score and 
high school grade point average do not have as high a rela­
tionship to first quarter survival-attrition tendency for stu­
dents in science as for students enrolled in other divisions. 
One explanation of this may be the high percentage of students 
who transfer to other schools rather than drop out of school 
completely. For purposes of this study the transfer students 
were treated as students who withdrew which consequently may 
influence the analyses made on the Science Division. 
The percentage of students entering science with each of 
the high school course pattern backgrounds for three high 
school size categories is shown in Table 46. 
As can be seen by an inspection of Table 46,the largest 
percentage of students who enter science with the mathematics-
science high school course pattern come from the largest high 
schools. The largest percentage of students with a background 
of six or eight semesters of industrial education courses in 
high school also come from the larger schools. This is 
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Table lj.6. Percentage of Students in Science and High School 
Course Pattern by High School Size 
Size Math. 
Science 
N=68 
Agric. 
N=l8 
College 
Prep. 
N=5« 
Ind. 
Ed. 
N=12 
Business 
K=33 
Misc. 
#=28 
Total 
N-217 
Under 
100 5.9 27.8 22.4 8.3 48.5 32.1 22.1 
100-
499 29.4 55.6 43.1 33.3 27.3 50.0 37.8 
500 or 
over 64.7 16.6 34.5 58.4 24.2 17.9 40.1 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
probably because more of the larger schools offer six or 
eight semesters of industrial education courses. The largest 
percentage of students with the businesspattem corne from the 
smaller schools, whereas the largest percentage of students 
with the miscellaneous pattern came from the middle size 
schools. A chi square was computed using the original values 
from which the percentages in Table 1|.6 were calculated and a 
value of 46*479 was found which was significant at the 1% 
level with ten degrees of freedom. This chi square value 
demonstrates that the course pattern of the students entering 
science is a function of the size of high school. 
An analysis of variance of survival-attrition among high 
school course patterns was computed and an F-value of 27.312 
was obtained with 5 and 211 degrees of freedom which was 
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significant beyond the 1% level. Thus, from an analysis in 
which high school size, ACE score and high school grade point 
average have been ignored, it appears that the high school 
pattern of courses had an influence on survival-attrition 
tendency at the end of the first quarter. 
By using the within course pattern discriminant equation, 
it is possible to predict for any given student his chances 
in 100 of surviving past the first quarter if he enrolled in 
the Science Division at Iowa State College. The discriminant 
equation using three variables is 
v = 0.038613x1 + 0.002891x2 + 0.0938079x3 + 0.516273 
where 
V = Sigma score 
= Index of high school size 
Xg = ACE score 
X3 = High school grade point average 
Previous analyses suggest a small contribution to pre­
diction from the index of high school size and for this reason 
another discriminant equation was developed using ACE score 
and high school grade point average. The discriminant equa­
tion without the index of high school size is 
v = 0.00351x2 + 0.072612x3 + 0.626363 
where 
V - Sigma score 
Xg = ACE score 
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- High school grade point average 
A third discriminant equation was developed using the 
ACE score alone and is 
v = 0.004573X2 + 0.743140 
where 
V = Sigma score 
X2 = ACE score 
All the foregoing discriminant equations will yield a 
sigma score to be found in a table of nomal curve and will 
reveal the chances in 100 of a student who enrolled in sci­
ence surviving past the first quarter at Iowa State College. 
Because there was little justification for using the 
index of high school size as a control in the analysis of 
covariance as demonstrated by analyses made on a stratified 
sample, an analysis of covariance of survival-attrition ten­
dency among high school course patterns was computed using 
ACE score and high school grade point average as controls. 
An F-value of 26.349 was obtained with 5 and 210 degrees of 
freedom which was significant beyond the 1% level. When ACE 
score and high school grade point average are held constant, 
the high school pattern of courses had an influence on 
survival-attrition tendency for students enrolled in science. 
Another analysis of covariance was computed using ACE 
score alone as a control. An F-value of 26.949 was obtained 
with 5 and 211 degrees of freedom which was significant 
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beyond the \% level. When ACE score alone is held constant, 
the high school pattern of courses had an influence on 
survival-attrition tendency for students who enroll in sci­
ence at Iowa State College. 
Whenever the analysis of covariance yields a significant 
F-value, it is advisable to adjust the criterion means to take 
into account the differences in ACE score and high school 
grade point average. When using the criterion of survival-
attrition tendency, the number of students expected to survive 
in each course pattern stratification is obtained for each 
pattern stratification. The adjusted survival-attrition fre­
quencies for science students for the first quarter of college 
are shown in Table 47. 
Table I4.7• Actual and Adjusted Survival-Attrition Frequencies 
for Students in Science for First Quarter 
Course Pattern Survival Attrition 
Actual Adjusted Actual Adjusted 
Math-Science 66 65.7 2 2.3 
Agriculture 14 14.1 4 3.9 
College Prep. 54 53.9 4 4.1 
Ind. Education 10 10.3 2 1.7 
Business 28 28.l 5 4.9 
Miscellaneous 23 23.5 5 4.5 
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As expected the number of students who had the mathe­
matics-science course pattern and the college preparatory 
course pattern that survived were adjusted downward, whereas 
the remaining four patterns were adjusted upward. Even after 
adjusting the frequencies to compensate for differences in 
ability, the students with the mathematics-science high 
school course pattern had the highest survival ratio as shown 
in Table l}.8. 
Table 48• Actual and Adjusted Survival-Attrition Percentages 
Course Pattern Survival Attrition 
Actual Adjusted Actual Adjusted 
Math-Science 97.1 96.6 2.9 3.4 
Agriculture 77.8 78.3 22.2 21.7 
College Prep. 93.1 92.9 6.9 7.1 
Ind. Education 83.3 85.8 16.7 14.2 
Business 84.8 85.2 15.2 14.8 
Miscellaneous 82.1 83.9 17.9 16.1 
Even after adjustment, the categories remained in the 
same relative position with the mathematics-science course 
pattern having the highest percentage of survival and the 
agriculture pattern having the lowest percentage of survival. 
It appears that» when achievement at the end of the first 
quarter is measured in terms of survival-attrition tendency, 
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the students in science who had a high school pattern of 
courses that included 12 semesters of mathematics and science 
have the best chance of surviving past the first quarter. 
2. Quality point average 
To find if the high school pattern of courses had any 
effect upon grades at the end of the first quarter of college, 
analyses were made using data for the 217 students who en­
rolled in the Division of Science. 
Pearson product-moment coefficients of correlation were 
computed between each of the three variables and the criterion 
of first quarter quality point average and are shown in Table 
49. 
Table 49. Product-Moment Correlation between Each Variable 
and First Quarter Grade Point Average 
Variable 
High School Size 
ACE Scores 
High School Grade 
Point Average 
Correlation Coefficients 
Total Within Course Pattern 
0.192 0.051 
0.588 0.511 
0.599 0.544 
The coefficient of correlation between high school size 
and first quarter quality point average for total was sig­
nificant at the vfo level but, when the course pattern was 
considered, it was no longer significant. The other coeffi-
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cients are all significant at the 1% level. It is interesting 
to note how a much higher relationship exists between ACE 
score, high school average and first quarter quality point 
average than between ACE score, high school grade point aver­
age and survival-attrition tendency. The highest relation­
ship was found between high school grade point average and 
first quarter quality point average. 
An analysis of variance of first quarter quality point 
average among high school course patterns was computed and an 
F-value of 9.147 was obtained with 5 and 211 degrees of free­
dom which was significant at the 1% level. Thus, from an 
analysis in which high school size, ACE score and high school 
grade point average have been ignored, it appears that the 
high school pattern of courses had an influence on first 
quarter quality point average. 
By using the within course pattern regression equation, 
it is possible to predict first quarter quality point average 
for any given student. The regression equation using three 
variables is 
Y = 0.065022X3. + 0.027347X2 + I.28I605X3 - 4.93 
where 
Y = First quarter quality point average 
X^ = Index of high school size 
X2 = ACE score 
X3 = High school grade point average 
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Previous analyses suggest a small contribution to predic­
tion from the index of high school size and, for this reason, 
another equation was developed using ACE score and high school 
grade point average. The regression equation for predicting 
first quarter quality point average with two variables is 
Y = 0.025393X2 + 1.245913X3 - 4*68 
where 
Y = First quarter quality point average 
%2 = ACE score 
X3 — High school grade point average 
A third regression equation was developed using ACE 
score alone and is 
Y = O.O4.6598X2 - 3.32 
where 
Y = First quarter quality point average 
X2 = ACE score 
Use of the foregoing regression equations will yield a 
predicted first quarter quality point average for any given 
student. 
As was demonstrated by analyses made on a stratified 
sample there is little justification for using the index of 
high school size as a control variable with analysis of co-
variance. Therefore, an analysis of covariance of first 
quarter quality point average among high school course 
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patterns was computed using ACE score and high school grade 
point average as controls. An F-value of 2.323 was obtained 
with 5 and 210 degrees of freedom which was significant at 
the %% level. Thus, with ACS score and high school grade 
point average held constant,the high school pattern of courses 
had an influence on first quarter quality point average for 
students enrolled in science. 
Another analysis of covariance was computed using ACE 
score alone as a control. An F-value of 3*275 was obtained 
with 5 and 211 degrees of freedom which was significant at 
the 1% level. With ACE score alone held constant,the high 
school pattern of courses influenced the first quarter quality 
point average of students enrolled in science at Iowa State 
College. 
Whenever the analysis of covariance yields a significant 
F-value, the criterion means should be adjusted to take into 
account the differences in ACE score and high school grade 
point averages. The adjusted criterion means for each of the 
course patterns is shown in Table f?0. 
Even after adjusting to take into account the differ­
ences in ACE and high school grade point average, the students 
who had the mathematics-science pattern in high school 
achieved the highest first quarter quality point average in 
the Science Division at Iowa State College. Before adjusting 
the means, the students who had taken industrial education 
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Table 50. Actual and Adjusted First Quarter Quality Point 
Averages for Students Enrolled in Science 
Quality Point Average 
Course Pattern Actual Adjusted 
Math-Science 2.59 2.32 
Agriculture 1.50 1.60 
College Prep. 2.09 2.08 
Ind. Education 1.25 1.97 
Business 1.89 1.96 
Miscellaneous 1.52 1.92 
courses in high school had the lowest first quarter quality 
point average, but after adjusting the students who had taken 
six or eight semesters of agriculture in high school had the 
lowest first quarter quality point average in science. 
When achievement in the Division of Science is measured 
in terms of first quarter quality point average, the high 
school pattern of courses has an influence on this achieve­
ment. 
B. Achievement after Five Years 
Surviving past the first quarter in science is an indi­
cation of eventual graduation; however it is no guarantee as 
evidenced by the fact that only 36.9% of the students who en­
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rolled In the Division of Science eventually graduated. This 
percentage is influenced by the large number of students who 
attend Iowa State College for one or two years then transfer 
to other schools. A large proportion of the students who 
eventually transfer to other schools initially enter the 
science division. 
The five year achievement of the students enrolled in 
the Division of Science is shown in Table 5l. 
Table 5l. Five Year Achievement of Students Enrolled in 
Science by Size of High School 
Enrollment Graduation Attrition % Total Quality 
N It Graduate Point Average 
Less than 
25 - - - -
25 3 5 37.5 1.38 
50 4 17 19.0 2.18 
75 8 11 42.1 2.14 
100 9 23 28.1 1.91 
150 3 5 37.5 2.00 
200 3 11 21.4 1.57 
300 9 19 32.1 1.95 
500 24 25 49.0 2.25 
1000 17 21 44.7 2.33 
Mean 36.9 2.05 
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For the students enrolled in science it appears that 
graduating from a high school in either of the two largest 
sized categories was definitely an advantage. The smaller 
schools had fewer graduate from Iowa State College and lower 
quality point averages, with the exception of the category 
from 200 to 300 enrollment. The graduates of schools of 25 
to 50 had the lowest quality point average, whereas the 
graduates of schools with enrollments of 50 to 75 had the 
smallest percentage graduating. 
1. Graduation-attrition tendency 
Because the criterion of graduation-attrition tendency 
for the five year period was dichotomized, a biserial coeffi­
cient of correlation was computed to find the relationship 
between each of the three variables and the criterion of 
graduation-attrition tendency. 
The coefficients of biserial correlation between each of 
the three variables and the criterion of graduation-attrition 
tendency is shown in Table 52. 
The coefficient for high school size for total was sig­
nificant at the 5% level. The coefficient between high 
school size and graduation-attrition tendency for within 
course pattern was not significant. When the course pattern 
is considered there was no significant relationship between 
high school size and graduation-attrition tendency. All the 
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Table 52. Coefficients of Biserial Correlation between Each 
Variable and Graduation-Attrition Tendency 
Biserial Correlation 
Variable Total Within Course Pattern 
High school size 0.178 0.082 
ACE score 0.377 0.306 
High school grade 
point average 0.1j.l8 0.373 
other coefficients were significant at the 1% level. By a 
comparison of the biserial coefficients after five years with 
those for the first quarter, it can be seen that ACE score and 
high school average has a slightly higher relationship with 
graduation-attrition tendency than they do for survival-
attrition tendency. 
An analysis of variance of graduation-attrition tendency 
among high school course patterns was computed and an F-value 
of 8.535 was obtained with 5 and 211 degrees of freedom which 
was significant at the 1% level. Thus, from an analysis in 
which the high school size, ACE score and high school grade 
point average have been ignored, it appears that the high 
school pattern of courses had an influence on graduation-
attrition tendency for students enrolled in science. 
By using the within course pattern discriminant equation, 
it is possible to predict for any given student the chances 
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in 100 of graduating. The discriminant equation using three 
variables is 
V = 0.037021X], + 0.003926X2 + 0.331050X3 - 1.197370 
where 
V = Sigma score 
X% = Index of high school size 
X2 = ACE score 
x3 = High school grade point average 
It has been found that the index of high school size 
makes but a small contribution to prediction when the effects 
of the confounding of high school size with high school 
course pattern are eliminated. For this reason another dis­
criminant equation was developed using ACE score and high 
school grade point average. The discriminant equation with­
out the use of the index of high school size is 
v = 0.004521x2 + 0.310728x3 - 1.056091 
where 
V = Sigma score 
X2 = ACE score 
X3 = High school grade point average 
Another discriminant equation was developed using ACE 
score alone and is 
V = 0.009062X2 - 0.715837 
where 
V = Sigma score 
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%2 = ACE score 
All the foregoing equations will yield a sigma score to 
be found in a table of normal curve which will reveal the 
chances in 100 of a student who has enrolled in science 
graduating from Iowa State College. 
Because there was found to be little justification for 
using the index of high school size as a control variable in 
the analysis of covariance^ an analysis of covariance of 
graduation-attrition tendency among high school course pat­
terns was computed using ACE score and high school grade 
point average as controls. An F-value of 6.857 was obtained 
with 5 and 210 degrees of freedom which was significant at 
the 1% level. When using ACE score and high school grade 
point average as controls, the high school pattern of courses 
had an influence on graduation-attrition tendency for stu­
dents enrolled in science. 
Another analysis of covariance was computed using ACE 
score alone as a control. An F-value of 6.925 was obtained 
with 5 and 211 degrees of freedom which was significant at 
the 1% level. With ACE score alone held constant, the high 
school pattern of courses had an influence on graduation-
attrition tendency for students enrolled in science at Iowa 
State College. 
Whenever the analysis of covariance yields a significant 
F-value, it is advisable to adjust the criterion means to take 
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Table 54» Actual and Adjusted Graduation-Attrition Percent­
ages 
Course Pattern Graduation Attrition 
Actual Adjusted Actual Adjusted 
Math-Science 57.4 50.3 42.6 49.7 
Agriculture 44.4 45.6 55.6 54.4 
College Prep. 27.6 26.4 72.4 73.6 
Ind. Education 9.1 25.8 90.9 74.2 
Business 30.3 31.5 69.7 68.5 
Miscellaneous 21.4 26.8 78.6 73.2 
as shorn in Table 54» 
Even after adjustment, the categories remained in the same 
relative position with the students who had taken the mathe-
matics-science course pattern in high school having the high­
est percentage graduating and the students who had taken the 
industrial education pattern in high school having the lowest 
percentage graduating. 
When achievement at the end of a five year period is 
measured in terms of graduation-attrition tendency, the stu­
dents in science who had taken the high school course pattern 
of mathematics-science had the best chance of graduating. The 
low percentage of students with the college preparatory back­
ground that graduated may be partially accounted for by the 
fact that perhaps more students with this type of background 
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transferred to other colleges than students with any other 
type of high school course pattern. 
2. Quality point average 
To find whether the high school pattern of courses had 
any influence on cumulative quality point average in s cience 
at the end of a five year period, analyses were made using 
the data available for the 217 students included in this 
study who enrolled in science in 1952. 
Pearson product-moment coefficients of correlation were 
computed between each of the variables and the cumulative 
quality point average and are shown in Table 55» 
Table 55» Product-Moment Correlation between Each of the 
Three Variables and Cumulative Grade Point Averag 
Variable 
High school size 
ACE score 
High school grade 
point average 
Correlation Coefficients 
Total Within Course Patte 
0.196 0.071 
0.574 0.496 
0.538 0.465 
The coefficient for high school size for total was sig­
nificant at the 1% level, whereas the coefficient for high 
school size for within course pattern was not significant. 
The other coefficients were all significant at the Vfo level. 
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AGE score has the highest relationship with cumulative quality 
point average, whereas high school grade point average had the 
highest relationship with graduation-attrition tendency. 
An analysis of variance of cumulative quality point aver­
age among high school course patterns was computed and an F-
value of 8.^34 was obtained with 5> and 211 degrees of freedom 
which was significant beyond the 1% level. Thus, from an 
analysis in which high school size, ACE score and high school 
grade point average have been ignored, it appears that the 
high school pattern of courses had an influence on cumulative 
quality point average for students enrolled in science at Iowa 
State College. 
By using the within course pattern regression equation, 
it is possible to predict a cumulative quality point average 
for any given student. The regression equation using three 
variables is 
Y = O.O63366X1 + 0.026120X2 + O.823369X3 - 3.54 
where 
Y = Cumulative quality point average 
Xi = Index of high school size 
X2 = ACE score 
x3 = High school grade point average 
Previous analyses suggest a small contribution to 
prediction from the index of high school size and, 
for this reason, another equation was developed 
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using ACE score and high school grade point average. The 
regression equation for predicting quality point average from 
two variables is 
Y = 0.027139X2 + O.788586X3 - 3.30 
where 
Y = Cumulative quality point average 
X2 = ACS score 
X3 = High school grade point average 
Another regression equation was developed using ACE 
score alone and is 
Y = 0.038661X2 - 2.43 
where 
Y = Cumulative quality point average 
X2 - ACE score 
Use of any of the foregoing regression equations will 
result in a predicted cumulative quality point average for 
any given student. 
Because there is little justification for using the 
index of high school size as a control variable in the analy­
sis of covariance, an analysis of covariance of cumulative 
quality point average among high school course patterns was 
computed using ACE score and high school grade point average 
as controls. An F-value of 1.963 was obtained with 5 and 210 
degrees of freedom which was not significant. With ACE score 
and high school grade point average held constant the high 
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school pattern of courses had no influence on cumulative 
quality point average for students enrolled in science. 
Another analysis of covariance was computed using ACE 
score alone as a control. An F-value of 2.868 was obtained 
with 5 and 211 degrees of freedom which was significant at 
the level. With ACE score alone held constant, the high 
school pattern of courses influenced the cumulative quality 
point average of students enrolled in science at Iowa State 
College. 
In the Division of Science at Iowa State College it 
appears that the high school pattern of courses has an influ­
ence on survival-attrition tendency and quality point average 
for the first quarter. The course pattern also has an influ­
ence on graduation-attrition tendency and cumulative quality 
point average. 
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XI. ENGINEERING DIVISION 
Engineering is the largest in terms of student enrollment 
of any division at Iowa State College. The term engineering 
carries an aura of glamour to many young men, thus attracting 
many engineering students. The students, who enter engineer­
ing, come from all sizes of high schools and with all types 
of high school preparation with the exception of high school 
home economics. Because the engineering curricula are heavily 
loaded with mathematics it would seem obvious that students 
with a good background in mathematics should do better in 
engineering than students with other types of high school 
preparation. One of the objectives of this study was to as­
certain if the high school pattern of course work had any 
influence on survival-attrition tendency for the first quar­
ter and first quarter quality point averages of students 
enrolled in engineering. Because first quarter survival is 
only an indication of eventual graduation, other criteria were 
employed, i.e., graduation-attrition tendency and cumulative 
quality point average at the end of a five year period. The 
same variables were employed for the Engineering Division as 
for the other three divisions, i.e., high school size, ACE 
score and high school grade point average. 
The mean ACE score and mean high school average for the 
622 students, included in this study, who matriculated in the 
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Table 56. Mean AGE Score and High School Grade Point Average 
for Students in Engineering by High School Size 
School Size N ACE High School 
Score Average 
Less than 
25 2 105 2.63 
25 23 115 3.05 
50 52 112 3.01 
75 43 115 2.94 
100 69 113 2.92 
150 45 119 3.00 
200 56 123 2.95 
300 112 123 2.83 
5oo 140 123 2.88 
1000 80 121 2.85 
All High Schools 622 120 2.91 
Division of Engineering in 1952 are shown in Table 56 for 
each of the high school size categories. 
There were two students who entered engineering from 
high schools of less than 25 enrollment. These two students 
had the lowest mean ACE score and lowest mean high school 
average of all students who entered engineering. For high 
school grade point average the same trend is apparent for 
engineering students as was apparent for students enrolled in 
177 
other divisions. The students from the smaller high schools 
have somewhat lower AGE scores, however, than students from 
the larger high schools. The higher high school averages for 
the graduates of the smaller high schools again suggests the 
possibility of a different standard of grading in the small 
high schools from that of the larger high schools. 
The students enrolled in engineering, in general, have 
the highest mean ACE score for each high school size category 
of any students enrolled at Iowa State College. These same 
students from engineering earn slightly higher high school 
grade point averages than students in general at Iowa State 
College. 
The mean ACE score and mean high school average for stu­
dents who graduate and students who do not graduate are shown 
in Table >7. 
Table £7» Mean ACE Score and High School Grade Point Average 
of Students in Engineering 
Characteristic Students 
Graduation Attrition 
N-302 N=320 
Mean ACE score 127 114 
Mean High School Average 3.10 2.73 
178 
The students who graduate in engineering have a higher 
mean ACE score than students who graduate in any other divi­
sion. The students who do not graduate in engineering have 
a higher mean ACE score than students who do not graduate in 
any other division. The students who do not graduate in 
engineering have a higher mean ACE score than students who do 
graduate in agriculture. 
A. First Quarter Achievement 
The same criteria were used for the analyses on the 
Engineering Division as were used for the analyses on the 
other divisions at Iowa State College, survival-attrition 
tendency and quality point average for the first quarter. 
The first quarter achievement and size of high school 
of the 622 students enrolled in engineering, who were in­
cluded in this study, are shown in Table £8. 
There appears to be a slight advantage for the students 
who had graduated from the larger size high schools when 
first quarter quality point average was used as the criterion. 
The advantage is not so clear cut when using the criterion of 
survival-attrition tendency, however, as the two categories 
of 50 to 100 have a higher percentage of students surviving 
past the first quarter than the largest size category. There 
appears to be a decided disadvantage in having graduated from 
the smallest size high schools since these students earn the 
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Table 58. First Quarter Achievement of Students in Engineer­
ing and Size of High School 
Enrollment Survival Attrition % Quality Point 
N N Survival Average 
Less than 
25 0 2 00.0 1.75 
25 20 3 86.9 2.03 
50 49 3 94.2 2.16 
75 41 2 95.3 2.06 
100 59 10 85.5 1.87 
150 39 6 86.7 1.91 
200 50 6 89.3 2.25 
300 100 12 89.3 1.98 
5oo 132 8 94.2 2.31 
1000 73 7 91.3 2.60 
Mean 90.5 2.18 
lowest first quarter quality point averages and have the 
lowest percentage of students surviving past the first quar­
ter. Neither of the two students who had graduated from a 
high school with less than 25 enrollment survived past the 
first quarter. 
1. Survival-attrition tendency 
Because survival-attrition tendency is a dichotomized 
criterion the usual Pearson product-moment correlational 
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Table 59« Coefficients of Biserial Correlation between Each 
Variable and Survival-Attrition Tendency for 
Engineering 
Variable 
High school size 
AGE score 
High school grade 
point average 
Biserial Correlation 
Total Within Course Pattern 
0.109 0.092 
0.195 0.182 
0.325 0.316 
technique cannot be employed for finding the relationship be­
tween the variables and the criterion. In place of using the 
usual correlational technique, biserial coefficients of corre­
lation were computed between each of the variables and the 
criterion of survival-attrition tendency. The criterlan 
split was 90.5$ survival and 9*5$ attrition which was close 
to the limits usually regarded as necessary for the employment 
of this technique. 
The coefficients of biserial correlation between each of 
the three variables and the criterion of survival-attrition 
tendency are shown in Tabel 59. 
With 622 cases, the two coefficients between high school 
size and survival-attrition tendency were not significant. 
All the other correlations were significant at the 1% level. 
The high school size is not significantly related to surviv­
ing past the first quarter in engineering. The highest 
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relationship was found between high school grade point aver­
age and survival-attrition tendency which was a reversal of 
what was found for agriculture, science and home economic 
students for whom AGE score had the highest relationship 
with survival-attrition tendency. 
The percentage of students entering engineering with 
each of the course pattern backgrounds from high school for 
three high school size categories is shown in Table 60. 
Table 60. Percentage of Students in Engineering and High 
School Course Pattern by High School Size 
Si ze Math Agri. 
Science 
n = 2j+2 #=35 
College 
Prep. 
N-147 
Ind. 
Ed. 
N=64 
Bus. 
N=4l 
Misc. 
N=93 
Total 
N=622 
Under 
100 3.3 14.3 20.4 4.7 58.5 53.8 19.3 
100-499 41.7 82.9 51.7 34.4 36.6 41.9 45.3 
500 or 
over 55.0 2.8 27.9 60.9 4.9 4.3 35.4 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
As can be seen by an inspection of Table 60, over one-
half of the 2I4.2 students who enter engineering with a high 
school background of 12 semesters of mathematics-science came 
from high schools of 500 or over enrollment. Only 3»3$ of 
the students with the mathematics-science background came 
from schools of under 100 enrollment. However, one-half of 
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the high schools in Iowa are in the classification of under 
100 enrollment. Over one-half of the students who enter 
engineering with the business and the miscellaneous high 
school backgrounds came from high schools of less than 100 
enrollment. Over 60% of the students who enter engineering 
with the industrial education high school pattern of course 
work came from the schools of 500 or over enrollment. This 
can probably be accounted for by the fact that few of the 
smaller size high schools offer extensive work in this area 
due to the nature of the equipment that is required. A chi 
square was computed using the original values from which the 
percentages in Table 60 were derived. A chi square value 
of 232.507 was found which was significant at the 1% level 
with ten degrees of freedom. This chi square value indicates 
that the course pattern of the students entering engineering 
is a function of the size of high school. 
An analysis of variance of survival-attrition tendency 
among high school course patterns was computed and an F-value 
of 43*990 was obtained with 5 and 616 degrees of freedom 
which was significant beyond the 1% level. Thus, from an 
analysis in which high school size, ACE score and high school 
grade point average have been ignored, it appears that the 
high school pattern of courses had an influence on survival-
attrition tendency at the end of the first quarter for stu­
dents enrolled in engineering at Iowa State College. 
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By using the within course pattern discriminant equation, 
it is possible to predict for any given student his chances 
in 100 of surviving past the first quarter if enrolled in the 
Engineering Division at Iowa State College. The discriminant 
equation using three variables is 
V = 0.036001^  + 0.0008ltlpC2 + 0.2004623g + 0.462728 
where 
V = Sigma score 
= Index of high school size 
%2 - ACE score 
= High school grade point average 
Previous analyses suggest a small contribution to predic­
tion from the index of high school size and for this reason 
another discriminant equation was developed using ACE score 
and high school grade point average. The discriminant equa­
tion without the use of high school size is 
v = o.ooii64x2 + 0.178925x3 + 0.650779 
where 
V = Sigma score 
Xg = ACE score 
= High school grade point average 
A third discriminant equation was developed using the 
ACE score alone and is 
V = 0.003149X5 + 0.933351 
where 
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V — Sigma score 
%2 = ACE score 
All the foregoing discriminant equations will yield a 
sigma score to be found in a table of normal curve and will 
reveal the chances in 100 of a student who enrolled in the 
Engineering Division surviving past the first quarter. 
Because there was little justification for using the 
index of high school size as a control variable in the analy­
sis of covariance, as demonstrated by analyses made on a 
stratified sample, an analysis of covariance of survival-
attrition tendency among high school course patterns was com­
puted using ACE score and high school grade point average as 
controls. An F-value of l|-3«6lll was obtained with 5 and 6llj. 
degrees of freedom which was significant well beyond the 1% 
level. When ACE score and high school grade point average 
are held constant, the high, school pattern of courses had an 
influence on survival-attrition tendency for students enrolled 
in engineering at Iowa State College. 
Another analysis of covariance was computed using ACE 
score alone as a control. An F-value of i|.2.6li{. was obtained 
with 5 and 615 degrees of freedom which was significant at 
the 1% level. When ACE score alone is held constant, the high 
school pattern of courses had an influence on survival-
attrition tendency for students enrolled in engineering. 
Whenever the analysis of covariance yields a significant 
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F-value, it is advisable to adjust the criterion means to 
compensate for differences in ACE score and high school 
grade point average. When using the criterion of survival-
attrition tendency rather than quality point average, the 
number of students expected in each course pattern stratifi­
cation is obtained rather than an adjusted quality point 
average. The actual and adjusted survival-attrition fre­
quencies for engineering students for the first quarter are 
shown in Table 61. 
Table 61. Actual and Adjusted Survival-Attrition Frequencies 
for Students in Engineering for First Quarter 
Course Pattern Survival Attrition 
Actual Adjusted Actual Adjusted 
Math.-Science 232 231.2 10 10.8 
Agriculture 33 32.0 2 3.0 
College Prep. 124 124.1 23 22.9 
Ind. Ed. 53 54*2 11 9.8 
Business 36 36.1 5 4.9 
Miscellaneous 85 85.5 8 7.5 
The number of students who had taken the high school 
pattern of mathematics-science courses that survived was ad­
justed downward. The number with the agriculture high school 
pattern that survived the first quarter was also adjusted 
downward, whereas the remaining high school course patterns 
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Table 62. Actual and Adjusted Survival-Attrition Percentages 
Course Pattern Survival Attrition 
Actual Adjusted Actual Adjusted 
Math-Science 95.9 95.5 4.1 4.5 
Agriculture 94.3 91.4 5.7 8.6 
College Prep. 84.4 84.4 15.6 15.6 
Ind. Ed. 82.8 84.7 17.2 15.3 
Business 87.8 88.0 12.2 12.0 
Miscellaneous 91.4 91.9 8.6 8.1 
were adjusted upward. 
The actual and adjusted survival-attrition percentages 
are shown in Table 62. 
Even after adjusting the frequencies to compensate for 
differences in ability,the students with the mathematics-
science high school pattern of courses had the highest sur­
vival ratio. The categories remained in the same relative 
position after adjustment with mathematics-science having the 
highest survival ratio and industrial education having the 
lowest survival ratio. 
It appears that,when achievement is measured in terms of 
first quarter survival-attrition tendency,the students in 
engineering who had a high school pattern of courses that 
included 12 semesters of mathematics and science have the 
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best chance of surviving. 
2« Quality point average 
To find whether the high school pattern of courses had 
any effect upon grades at the end of the first quarter in 
engineering, analyses were made using data available for the 
622 students included in this study who enrolled in engineer­
ing in 19f)2. 
Pearson product-moment coefficients of correlation were 
computed between each of the three variables and the first 
quarter quality point average and are shown in Table 63. 
Table 63. Product-Moment Correlation between Each of the 
Three Variables and First Quarter Quality Point 
Average 
Variable 
High School Size 
AGE Score 
High School Grade 
Point Average 
Correlation Coefficients 
Total Within Course Pattern 
0.176 0.060 
0.469 O.4.O8 
0.593 0.562 
The coefficient between high school size and first quar­
ter quality point average for total was significant at the 1% 
level but, when the high school pattern of courses was con­
sidered, the high school size was no longer related to first 
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quarter quality point average• All of the other coefficients 
were significant at the 1% level. The highest relationship 
was found between high school grade point average and first 
quarter quality point average. The students who earn the 
highest grades in high school tend to earn the higher grades 
in engineering for the first quarter. 
An analysis of variance of first quarter quality point 
average among high school course patterns was computed and an 
P-value of 1^*399 was obtained with 5 and 616 degrees of 
freedom which was significant at the 1% level. Thus, from an 
analysis in which high school size, ACE score and high school 
grade point average have been ignored, it appears that the 
high school pattern of courses had an influence on quality 
point average at the end of the first quarter for students 
enrolled in engineering at Iowa State College. 
By using the within course pattern regression equation, 
it is possible to predict first quarter quality point average 
for any given student. The regression equation using three 
variables is 
Y = 0.l8lij.06Xi + 0.017991X2 + I.6IO425X3 ~ 5.49 
where 
Y = First quarter quality point average 
X% = Index of high school size 
X2 = ACE score 
X3 = High school grade point average 
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Previous analyses suggest a small contribution to predic­
tion from the index of high, school size and, for this reason, 
another equation was developed using ACE score and high school 
grade point average. The regression equation for predicting 
first quarter quality point average with two variables is 
Y = 0.019605%2 + 1.501910X3 - 4.54 
where 
Y - First quarter quality point average 
Xg — ACE score 
X3 = High school grade point average 
A third regression equation was developed using ACE 
score alone and is 
Y = 0.036260X2 - 2.17 
where 
Y = First quarter quality point average 
X2 = ACS score 
Use of the foregoing regression equations will yield a 
predicted first quarter quality point average for any given 
student. 
As was demonstrated by analyses made on a stratified 
sample, there is little justification for using the index of 
high school size as a control variable with analysis of co-
variance. Therefore, an analysis of covariance of first 
quarter quality point average among high school course pat­
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terns was computed using ACE score and high, school grade 
point average as controls. An F-value of 4*999 was obtained 
with 5 and 614 degrees of freedom which was significant at 
the 1% level. Thus, with AGE score and high school grade 
point average held constant, the hig£i school pattern of 
courses had an influence on the first quarter quality point 
average of students enrolled in engineering at Iowa State 
College. 
Another analysis of covariance was computed using ACE 
score alone as a control. An F-value of 6.831 was obtained 
with 5 and 6l£ degrees of freedom which was significant be­
yond the 1% level. With ACE score held constant, the high 
school pattern of courses influenced the first quarter quality 
point average of students enrolled in engineering. 
Whenever the analysis of covariance yields a significant 
F-value, it is advisable to adjust the criterion means to 
compensate for differences in ACE score and high school grade 
point average. When using the criterion of quality point 
average this adjustment yields adjusted quality point averages 
for each of the high school course patterns. The adjusted 
criterion means are shown in Table 64« 
Even after adjusting the students in engineering who had 
the high school pattern of courses that included 12 semesters 
of mathematics-science earned the highest first quarter qual­
ity point average. The students who had the high school 
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Table 64 • Actual and Adjusted Quality Point Averages for 
Students in Engineering 
Course Pattern Actual 
Average 
Adjusted 
Average 
Math Science 2.54 2.35 
Agricul tu re 1.94 1,97 
College Prep 2.06 2.07 
Ind. Ed. 1.62 2.18 
Business 2.07 2.13 
Miscellaneous 1.82 2.02 
pattern of six or eight semesters of industrial education, 
earned the lowest actual quality point average, but these 
same students had the lowest ACE scores and the lowest high 
school grade point average. After adjusting to compensate 
for these differences, the students with six or eight semes­
ters of high school industrial education had the second high­
est quality point average. After adjusting, the lowest first 
quarter quality point average in engineering was associated 
with the students who had taken agriculture six or eight 
semesters in high school. 
When achievement in engineering is measured by the 
quality point average at the end of the first quarter the 
courses that a student takes in high school has an influence 
on achievement in college. 
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B. Achievement after Five Years 
Surviving past the first quarter in the Division of 
Engineering is an indication of eventual graduation. However, 
it is no guarantee since 90of the students in engineering 
survived past the first quarter, but only of the stu­
dents enrolled in engineering eventually graduated. Obviously 
there are factors which influence students during the entire 
four or five years which they are enrolled. Analyses were 
made using the same variables that were employed with the 
first quarter achievement in an effort to identify some of 
the factors which influence graduation. Since graduation-
attrition tendency and cumulative quality point average are 
not highly related both will be used for the Division of 
Engineering as with the other divisions. 
The five year achievement of the students enrolled in 
engineering is shown in Table 65. 
For the students enrolled in engineering, it appears that 
there is some advantage in graduating from a larger high school. 
A larger percentage of the graduated of the larger high 
. schools eventually graduate from Iowa State College and they 
also earn higher quality point average. The high schools with 
enrollments of 100 to li|_9 had the smallest percent graduate 
from Iowa State College with the exception of the high schools 
with enrollments of less than 25* The lowest quality point 
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Table 65. Five Year Achievement of Students Enrolled in 
Engineering by High School Size 
Enrollment Graduation Attrition % Quality 
N N Graduation Point 
Average 
Less than 
25 0 2 00.0 1.75 
25 11 12 47.8 1.92 
50 25 27 48.1 2.09 
75 22 21 51.1 2.08 
100 26 43 37.7 1.96 
150 21 24 46.7 2.15 
200 35 21 62.5 2.18 
300 46 66 41.1 1.92 
5oo 74 66 52.9 2.15 
1000 42 38 52.5 2.18 
Mean 48.6 2.07 
average was associated with high schools of less than 25 
enrollment. 
1. Graduation»attrition tendency 
Because the criterion of graduation-attrition tendency 
for the five year period was dichotomized,a biserial coeffi­
cient of correlation was computed to find the relationship 
between each of the three variables and the criterion of 
I 
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Table 66. Coefficients of Biserial Correlation between Each 
Variable and Graduation-Attrition Tendency 
Variable Biserial Correlation 
Total Within Course Pattern 
High School Size 0.058 -0.014 
ACE Scores 0.325 0.285 
High School Grade 
Point Average O.ij.11 O.389 
graduation-attrition tendency. 
The coefficients of biserial correlation between each of 
the three variables and the criterion of graduation-attrition 
tendency is shown in Table 66. 
Neither of the coefficients between high school size and 
graduation-attrition tendency was significant. All of the 
other correlations in Table 66 were significant at the 1% 
level. The largest relationship was found between high school 
grade point average and graduation-attrition tendency. 
An analysis of variance of graduation-attrition tendency 
among high school course patterns was computed and an F-value 
of 2.741 was obtained with 5 and 621 degrees of freedom which 
was significant at the level. Thus, from an analysis in 
which the size of the hig£i school, ACS score and high school 
grade point average have been ignored, it appears that the 
high school pattern of courses had an influence on graduation-
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attrition tendency for students enrolled in engineering. 
By using the within course pattern discriminant equation, 
it is possible to predict for any given student the chances in 
100 of graduating. The discriminant equation using three 
variables is 
V = 0.019978%! + 0.004950X2 + 0.395849X3 - 1.800526 
where 
V = Sigma score 
X2 = Index of high school size 
X3 = ACE score 
X^ = High school grade point average 
It has been found that the index of high school size 
makes but a small contribution to prediction when the effects 
of the confounding of high school size with high school 
course pattern are eliminated. For this reason another dis­
criminant equation was developed using AGE score and high 
school grade point average. The discriminant equation without 
the use of the index of high school size is 
v = 0.005128X2 + 0.383898X3 - 1,696180 
where 
V - Sigma score 
X2 = ACE score 
X3 = High school grade point average 
Another discriminant equation was developed using ACE 
score alone and is 
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V = 0.00938% - 1.089911 
where 
V = Sigma score 
= ACE score 
All the foregoing discriminant equations will yield a 
sigma score to be found in a table of normal curve which will 
reveal the chances in 100 of a student,who has enrolled in 
the Engineering Division,graduating from Iowa State College. 
Because there was found to be little justification for 
using the index of high school size as a control variable in 
the analysis of covariance,an analysis of covariance of 
graduation-attrition tendency among high school course pat­
terns was computed using ACE score and high school grade 
point average as controls. An F-value of 0.634 was obtained 
with 5 and 614 degrees of freedom which was not significant. 
When using ACE score and high school grade point average as 
controls, the high school pattern of courses had no influence 
on graduation-attrition tendency for students enrolled in 
engineering at Iowa State College. 
Another analysis of covariance was computed using ACE 
score alone as a control variable• An F-value of 0.699 was 
obtained with 5 and 6l5> degrees of freedom which was not 
significant. With ACE score alone held constant, the high 
school pattern of courses had no influence on graduation-
attrition tendency for students enrolled in engineering. 
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Whenever the analysis of covariance fails to yield a 
significant F-value, there is no justification for adjusting 
the criterion means. It appears that the high school pattern 
of courses has no influence on graduation-attrition tendency 
for students enrolled in engineering. 
2. Quality point average 
To find if the high school pattern of courses had any 
influence on cumulative quality point average at the end of 
a five year period, analyses were made using the data available 
on the 622 engineering students included in this study who 
enrolled in engineering in 1952. 
Pearson product-moment coefficients of correlations were 
computed between each of the variables and the cumulative 
quality point average and are shown in Table 67. 
Neither of the two correlations between high school size 
and cumulative quality point average were significant. Again 
with the criterion of quality point average as with the cri­
terion of graduation-attrition tendency the within course 
pattern correlation for high school size was negative. The 
highest relationship was found between high school grade 
point average and cumulative quality point average. ACE 
score seems to have a higher correlation with quality point 
average than with graduation-attrition tendency. 
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Table 67. Product-Moment Correlations between Each of the 
Three Variables and Cumulative Quality Point 
Average 
Variable Correlation Coefficients 
Total Within Course Pattern 
High School Size 0.068 -0.029 
ACE Score 0.471 0.334 
High School Grade 
Point Average 0.548 0.522 
An analysis of variance of cumulative quality point 
average among high school course patterns was computed and 
an F-value of 7*217 was obtained with 5 and 6l6 degrees of 
freedom which was significant at the 1% level# Thus, from an 
analysis in which high school size, ACE score and high school 
grade point average have been ignored, it appears that the 
high school pattern of courses had an influence on cumulative 
quality point average for students enrolled in engineering. 
By using the within course pattern regression equation 
it is possible to predict a cumulative quality point average 
for any given student. The regression equation using three 
variables is 
Y = 0.057272X1 + 0.011223X2 + I.307139X3 - 3.34 
where 
Y = Cumulative quality point average 
X^ ~ Index of high school size 
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%2 = ACE score 
= High school grade point average 
Previous analyses suggest a small contribution to predic­
tion from the index of high school size and, for this reason, 
another equation was developed using ACE score and high 
school grade point average. The regression equation for pre­
dicting quality point average from two variables is 
Y = 0.011733X2 + I.272879X3 - 3.014. 
where 
Y = Cumulative quality point average 
Xg = ACE score 
X3 = High school grade point average 
Another regression equation was developed using ACE 
score alone and is 
Y = 0.02581^8X2 - 1.03 
where 
Y = Cumulative quality point average 
X2 = ACE score 
Because there is little justification for using the 
index of high school size as a control variable in the 
analysis of covariance, an analysis of covariance of 
cumulative quality point average among high school course 
patterns was computed using ACE score and high school grade 
point average as controls. An F-value of 0.956 was obtained 
with 5 and 6% degrees of freedom which was not significant. 
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With ACE score and high school grade point average held 
constant, the high school pattern of courses had no influence 
on cumulative quality point average for students enrolled in 
engineering at Iowa State College. 
Another analysis of covariance was computed using ACE 
score alone as a control variable. An F-value of 1.9007 was 
obtained with 5 and 6l5> degrees of freedom which was not sig­
nificant. With ACE score alone held constant, the high 
school pattern of courses had no influence on cumulative 
quality point average for students enrolled in engineering. 
It appears that at Iowa State College the high school 
pattern of courses has an influence on survival-attrition 
tendency and on quality point average at the end of the first 
quarter for students enrolled in engineering. The high 
school pattern of courses has little or no influence on 
graduation-attrition tendency or on cumulative quality point 
average of students enrolled in engineering. 
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XII. DISCUSSION 
This study has dealt with the relationship of the size 
of high school and high school pattern of courses to achieve­
ment at Iowa State College. It was found that when the ef­
fects of the confounding of high school size and high school 
course pattern were eliminated, in a proportional sample, the 
size of the high school from which a student graduated had no 
effect on achievement at Iowa State College. 
The pattern of courses, on the other hand, did have an 
influence on college ach èvement. The high school pattern of 
courses seems to have the most influence on survival-attrition 
tendency at the end of the first quarter of college. If the 
student survives the first quarter, the influence of the 
course pattern gradually diminishes. However, in engineering 
and science the influence never completely disappears as the 
high school pattern of courses still has an influence on 
graduation-attrition tendency in these two divisions. 
The high school course pattern which seems to best equip 
students for Iowa State College includes 12 semesters of 
mathematics and science courses. This is understandable when 
one considers the technical nature of the work which is 
offered at Iowa State College. With few exceptions, students 
are required to take several courses of college mathematics, 
chemistry and/or physics in the first two years of college. 
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The students who come to Iowa State College with 12 semesters 
of high school mathematics and science have the best survival 
and graduation percentages of any students who attend Iowa 
State College as shown in Table 68. These same students with 
the mathematics and science high school course patterns also 
earn higher quality point averages, both for first quarter 
and at the end of a five year period, as shown in Table 69. 
Table 68. Survival-Attrition Percentages Adjusted for ACE 
Score within Division 
Pattern Survival-
Attrition Engr. Science Ag. H.Ec. All 
Math-
Science 
First 
Cum Id* 
96.7 
53.6 
95.2 
48.0* 
100.0 
68.2* 
96.0 
51.8 
College 
Prep 
First 
Cum 
84.2 
49.0* 
93.1 
27.7 
90.0 
50.0* 49l7* 
91.1 
45.3 
Vocational First 
Cum 
89.0 
41.8 
Agriculture First 
Cum 
94.li. 
40.0* 
78.6 
46.6 
96.1 
47.8* 
Home First 
Cum 
91.8* 
38.8* 
Industrial 
Education 
Firs t 
Cum 
83.6 
39.1* 
85.6 
12.5 It: i* 
Business First 
Cum 
88.1 
46.3* 
85.1 
31.0 
87.6 
28.1* 
93.4* 
38.5* 
Miscella- First 
Cum 
92.0 
38.7* 
83.3 
24.3 
86.9 
36.5* 
100.0* 
38.7* 
90.0 
39.5 
^Actual percentages 
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The next best high school course pattern seems to be the 
college preparatory pattern. 
The high school course patterns which are vocational in 
nature do not give as adequate a preparation for college as 
either the mathematics-science or the college preparatory 
pattern. This is understandable when one considers the ob­
jectives of the vocational courses. The objectives of voca­
tional work is to train youth for entering into employment ; 
consequently, little time is spent on what are considered the 
courses necessary for college entrance. 
By and large, the students who do the poorest at Iowa 
State College are the students who have taken their high 
school education cafeteria style. Cafeteria style, as here 
defined, reveals no particular pattern but rather an accumula­
tion of credits necessary to meet high school graduation 
standards. In many instances in the smaller high schools it 
is suspected that this may have been the only pattern of 
courses which was offered. The students from the larger 
schools who had the miscellaneous pattern probably took what 
were considered the easy or "snap" courses in high school 
which did not lead to anything but a high school diploma. 
From the evidence obtained on a proportional sample, it 
seems entirely within the realm of possibility that, if the 
small high school could and would offer the same diversity of 
courses that the larger high schools offer, there would be no 
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differences in the graduates from the two sizes of high 
schools when evaluated in terms of achievement at Iowa State 
College. However, the small schools do not offer the same 
type of courses that the larger schools do as evidenced by 
the fact that there were only V~> students from high schools 
of under 100 enrollment who had the mathematics-science 
course pattern in high school. The high school pattern of 
Table 69. Quality Point Averages Adjusted for ACE Score 
within Divisions 
Pattern QPA Engr. Science Ag. H.ECe All 
Math 
Science 
First 
Cum 
2.41 
2.28* 
2.35 
2.30 
2.33* 
2.27* 
2.84* 
2.74 
2.3? 
2.3c* 
College 
Preparatory 
First 
Cum 
2.04 
2.04 
2.08 
2.06 
2.11* 
2.10* 
2.46* 
2.39 
2.16 
2.20 
Vocational First 
Cum ?:& 
Agriculture First 
Cum 
2.02 
2.00* 
I.64 
1.76 
2.01;* 
2.07* 
Home 
Economics 
First 2.12* 
2.19 
Industrial 
Education 
First 
Cum ll83* 
1.73 
1.69 
1.91? 
1.92* 
Business First 
Cum 
1.94 
1.98 
1.80* 
1.88 
2.13* 
2.25 
Miscella­
neous 
First 
Cum 1 lei* 1.77 1.89 i:S£ 2.25* 2.44 !:»• 
*Actual earned values 
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courses has an influence on achievement of students enrolled 
in all divisions at Iowa State College and particularly on 
the students enrolled in engineering and science. It is ob­
vious that the graduates of the small high schools are penal­
ized at Iowa State College because of the lack of course 
offerings in the small high schools. 
The use of high school grade point average as a control 
variable in the analysis of covariance appears to be open to 
some question due to bias. This bias is probably introduced 
by a different standard of grading in the small high schools 
as compared to the larger high schools, since the graduates 
of the smaller high schools had higher high school averages, 
but lower ACE scores than the graduates of the larger high 
schools. It is suggested that a study comparing high school 
grade point average and high school percentile rank be under­
taken to see if the bias introduced by the double standard of 
grading would be eliminated by using rank or a control vari­
able. 
As reported in a study by Crawley,1 there were 366, or 
4.6 percent, of the chemistry and physics teachers in the 
secondary schools of Iowa who are teaching in an area that 
was not their primary area of competence. Seventy percent 
^Crawley, Harold B. Science Preparation of High School 
Teachers of Physics and Chemistry. Ames, Iowa: Iowa State 
College Library. Unpublished M. S. Thesis, 1957. 
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of these 366, however, were located in high schools of less 
than 125 enrollment. This would lead to the supposition that 
there is a substantial number of students who enroll at Iowa 
State College with substandard preparation in the areas of 
chemistry and physics. This supposition is not supported by 
the data included in the present investigation. It was found 
when the percentage of teachers who were not fully qualified 
for each size high school was compared with the number of 
students that enrolled from each size high school that a 
maximum of four percent of the Iowa State students could have 
received substandard instruction in chemistry and physics. 
It is quite conceivable that the actual percentage would be 
even less than this four percent since not all the students 
who graduated from high schools of less than 125 enrollment 
received instruction from teachers who were not fully quali­
fied. A study comparing graduates who had high school 
instruction from fully qualified teachers and from teachers 
not fully qualified would be of great value. 
Nothing in this study should be construed as supporting 
or condemning tho small administrative unit for secondary 
education. It is true, however, that the courses a student 
takes in high school influences his achievement at Iowa State 
College and that many of the smaller secondary schools of the 
state of Iowa do not offer the courses which best equip a 
student for matriculation at Iowa State College. 
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XIII. SUMMARY 
This study was an attempt to ascertain whether the size 
of the high school from which a student graduated and the 
pattern of courses taken while in high school had any effect 
on achievement at Iowa State College. For purposes of this 
study achievement was defined in four ways: (l) Survival-
attrition tendency at the end of the first quarter; (2) 
Graduation-attrition tendency; (3) First quarter quality 
point average; (4) Cumulative quality point average at the 
end of a five year period. 
Size of high school, ACE total raw score, high school 
grade point average and the high school pattern of courses 
was the information collected about each student included in 
this study. The high school pattern of courses was classified 
into seven categories which were: 
1. Mathematics-science 
2. College preparatory 
3. Agriculture 
1|_. Home economics 
5>. Industrial education 
6. Business 
7» Miscellaneous 
Data were collected for lf?l6 students from Iowa public 
high schools who enrolled as freshmen at Iowa State College 
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in 1952» Of the 1516 students here included, 622 matriculated 
in engineering, 344 matriculated in agriculture, 333 matric­
ulated in home economics and 217 matriculated in science. 
To facilitate computation the information was coded and 
placed on IBM cards. 
High school size, for purposes of this study, was classi­
fied into ten categories for coding. It was found that the 
size of the high school was not linearly related to achieve­
ment at Iowa State College. By testing the advantage of 
quadratic over linear regression, it was found that some type 
of curve would fit the data better than a straight line. 
By trial and error, the regression was rectified by 
utilizing the eighth root of the actual high school size and 
was designated as the index of high school size. This index 
was used throughout this study in all evaluations of high 
school size. Upon testing for linearity between this index 
and college achievement, the relationship did not depart 
significantly from linearity. 
A. Proportional Sample 
Because disproportionality existed between the size of 
the high school from which a student graduated and the high 
school course pattern, a sample of l80 cases was drawn at 
random from the total sample of 1516 students. When using 
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the criterion of survival-attrition tendency the size of the 
high school has little value as a prediction variable or as 
a control variable in the analysis of covariance. However, 
the chances of a student surviving past the first quarter 
varies with the high school pattern of courses which he com­
pleted. 
When achievement is evaluated in terms of quality point 
average at the end of the first quarter, the size of the high 
school has little value as a prediction variable or as a 
control variable in the analysis of covariance. When ACE 
score alone was held constant, the first quarter quality point 
average varies with the pattern of high school courses com­
pleted. 
When graduation-attrition tendency is used as a criterion 
to evaluate student achievement, the high school size has lit­
tle value for predicting graduation or as a control variable 
when using analysis of covariance. When ACE score alone is 
held constant, the chances of a student graduating varies with 
the high school course pattern completed in high school. 
When cumulative quality point average was used to evalu­
ate student achievement,the size of the high school may be 
disregarded. When ACE score alone was held constant, the 
cumulative quality point average varied with the high school 
pattern of courses. 
From analyses on a proportional sample, it appears that 
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the size of the high school from which a student graduated 
has little influence on achievement at Iowa State College 
when the confounding effect with high school course pattern 
is eliminated. The pattern of courses a student completes 
in high school greatly influences his achievement at Iowa 
State College. It seems reasonable to conclude that, if the 
small high schools could offer the diversity of courses that 
the larger high schools offer, there would be no difference 
in the college achievement of graduates of the large and 
small high schools. 
B. Combined Divisions 
Analyses were made on the total group of 1516 students 
included in this study. It was found that the students from 
the larger high schools had higher ACE scores and lower high 
school grade point averages than students from the small high 
schools. It was found that the students from the larger high 
schools earned slightly higher first quarter quality point 
averages and had a higher percentage of students survive than 
students from the small high schools. However, this was 
probably due to the confounding effects of high school size 
and high school course pattern. 
It was found, when using a sample of 1516 students, that 
the high school pattern of courses had an influence on first 
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quarter survival-attrition tendency and on first quarter 
quality point average. The high school course pattern which 
seemed to give the students the best chance of surviving past 
the first quarter was mathematics-science. 
When achievement was evaluated at the end of a five year 
period,the graduates of the larger high schools still seemed 
to have a slight advantage in both percentage who graduated 
and in quality point average. The high school pattern of 
courses had an influence even when achievement was measured 
in terms of graduation-attrition tendency. The influence of 
the high school pattern of courses seems to disappear when 
achievement is evaluated in terms of cumulative quality point 
average. 
C. Agriculture Division 
The students who come from the larger high schools and 
enroll in agriculture have a higher percentage survive the 
first quarter and these same students earn higher first quar­
ter quality point averages than do the graduates of the 
smaller high schools. The high school pattern of courses has 
an influence on first quarter survival-attrition tendency in 
agriculture when ACE score and high school grade point average 
have been held constant. The high school pattern of courses 
that seems to best equip a student for doing work in agrlcul-
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ture is 12 semesters of mathematics and science in high 
school. 
The high school pattern of courses seems to have little 
effect on first quarter quality point average for students in 
agriculture. Neither does the pattern of high school courses 
have any appreciable influence on graduation-attrition ten­
dency or cumulative quality point average at the end of a 
five year period for students enrolled in agriculture at Iowa 
State College. It appears that,if a student can survive past 
the first quarter in agriculture,one type of a high school 
course pattern will not insure success over any other when 
achievement is evaluated in terms of graduation-attrition 
tendency or quality point average at Iowa State College. 
D* Home Economics Division 
The young women who enter home economics have the 
highest high school grade point average of any group that 
enters Iowa State College* The trend for the graduates of 
the larger high schools to have a higher percentage survive 
and graduate and to earn higher quality point averages is 
apparent in home economics as in the other divisions at Iowa 
State College. However, the higher achievement of the gradu­
ates can probably be attributed to the confounding of high 
school size and high school course pattern. 
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Since there was such a small percentage of students in 
home economics who fail to survive at the end of the first 
quarter, the use of the criterion of survival-attrition ten­
dency was not reasible. It was found that the high school 
pattern of courses had little influence on first quarter 
quality point average for young women enrolled in home 
economics. 
The high school pattern of courses had little influence 
on graduation-attrition tendency for students in home econom­
ics. However, it did have an influence on cumulative quality 
point average. The high school pattern of courses which 
seemed to assure the highest cumulative quality point average 
was 12 semesters of mathematics and science. 
E. Science Division 
The students who enter the science division from the 
larger high schools have the higher ACE score, but slightly 
lower high school averages than the students from the smaller 
high schools. The high school pattern of courses has an in­
fluence on first quarter survival-attrition tendency and on 
first quarter quality point average. The high school course 
pattern which best equips a student to survive the first 
quarter and to earn a higher quality point average is 12 
semesters of mathematics and science. 
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The course pattern has an influence on graduation-
attrition tendency for students enrolled in science. The 
high school course pattern also has an influence on cumula­
tive quality point average. Again the pattern of courses 
which best equips a student to graduate and to earn the high­
est quality point average is the mathematics-science pattern. 
The Science Division had the lowest percentage of gradu­
ation of all divisions at Iowa State College. This can 
probably be accounted for by the large number of students, who 
transfer from Iowa State College to other colleges,initially 
enter in the Science Division. 
P. Engineering Division 
The students who entered engineering at Iowa State Col­
lege from the larger high schools had higher ACE scores and 
lower high school grade point averages than did the students 
from the smaller high schools. The students who entered 
engineering had the highest mean ACE scores of all students 
who entered Iowa State College. The students from the larger 
high schools have a higher survival percentage at the end of 
the first quarter of college and a higher graduation percent­
age than do students from the smaller high schools. This may 
be accounted for by the confounding effects of high school 
size and high school course pattern. 
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Since there was such a small percentage of students in 
home economics who fail to survive at the end of the first 
quarter, the use of the criterion of survival-attrition ten­
dency was not reasible* It was found that the high school 
pattern of courses had little influence on first quarter 
quality point average for young women enrolled in home 
economics. 
The higji school pattern of courses had little influence 
on graduation-attrition tendency for students in home econom­
ics. However, it did have an influence on cumulative quality 
point average. The high school pattern of courses which 
seemed to assure the highest cumulative quality point average 
was 12 semesters of mathanatics and science. 
B. Science Division 
The students who enter the science division from the 
larger high schools have the higher AGE score, but slightly 
lower high school averages than the students from the smaller 
high schools. The high school pattern of courses has an in­
fluence on first quarter survival-attrition tendency and on 
first quarter quality point average. The high school course 
pattern which best equips a student to survive the first 
quarter and to earn a higher quality point average is 12 
semesters of mathematics and science. 
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The high school pattern of courses has an Influence on 
survival-attrition and quality point average at the end of 
the first quarter. The high school pattern that best equips 
a student to enter engineering is mathematics-science. Even 
after adjusting the criterion means to compensate for differ­
ences in ACE score and high school grade point average,the 
students who have had 12 semesters of mathematics-science do 
the best work in engineering. 
The high school pattern of courses had little influence 
on graduation-attrition tendency or on cumulative quality 
point average for students in engineering when ACE score and 
high school average are held constant. Thus, it appears that 
the advantage of one type of high school pattern over another 
disappears if the student survives past the first quarter. 
The three general conclusions which seem warranted from 
the evidence presented in this study are: (1) A student 
matriculating at Iowa State College without 12 semesters of 
mathematics and science courses in high school is handicapped 
in his collegiate career; (2) A student's pattern handicap, 
to a large extent, is overcome or minimized as a student con­
tinues his college career; (3) A student suffers no apprecia­
ble penalty because of the size of the high school from which 
he has graduated, other than that reflected in the high 
school pattern of courses. 
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